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INTRODUCTION. 


The Monruty Wearuer Review for September 1902, is based 
on reports from about 3,100 stations furnished by employees 
and voluntary observers, classified as follows: Regular stations 
of the Weather Bureau, 160; West Indian service stations, 17; 
special river stations, 132; special rainfall stations, 48; volun- 
tary observers of the Weather Bureau, 2,562; Army post 
hospital reports, 18; United States Life-Saving Service, 9; 
Southern Pacific Company, 96; Hawaiian Government Survey, 
75; Canadian Meteorological Service, 33; Jamaica Weather 
Service, 130; Mexican Telegraph Service, 20; Mexican volun- 
tary stations, 7; Mexican Telegraph Company, 3; Costa Rican 
Service, 7. International simultaneous observations are received 
from a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu; Sefior Manuel 
E. Pastrana, Director of the Central Meteorological and Mag- 
netic Observatory of Mexico; Camilo A. Gonzales, Director- 
General of Mexican Telegraphs; Capt. S. L Kimball, Superin- 
tendent of the United States Life-Saving Service; Lieut. Com- 
mander W. H. H. Southerland, Hydrographer, United States 
Navy; H. Pittier, Director of the Physico-Geographic Institute, 
San Jose, Costa Rica; Capt. Francois 8. Chaves, Director of 


the Meteorological Observatory, Ponta Delgada, St. Michaels, 
Azores; W. M. Shaw, Esq., Secretary, Meteorological Office, 
London; and Rev. Josef Algué, S. J., Director, Philippine 
Weather Service; H. H. Cousins, Chemist, and in charge of the 
Jamaica Weather Office. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time ; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard of time 
is that of San Jose, 0" 36" 13° slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures’’ or “sea- 
level pressures,’’ are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


No storms of tropical origin appeared in the middle latitudes 
of the North Atlantic. From the Ist to the 4th a disturbance 
passed eastward over the British Isles, with reported baro- 
metric pressure 29.07 inches at Malin Head, Ireland, on the 3d, 
and 29.08 inches at Sumburgh, Scotland, on the 4th. From 
the 9th to the 12th a disturbance of moderate strength moved 
from a position near the Azores northeastward to the south 
part of the North Sea. During the 15th the barometer fell 
rapidly over Scotland, and on the morning of the 16th a read- 
ing of 29.22 inches was reported at Sumburgh. During the 
16th the storm center moved beyond the region of observation 
in the direction of the Scandinavian Peninsula. On the 17th 
there was evidence of a storm development near the Azores, 
where a trough of low barometric pressure was shown between 
two areas of high barometric pressure, one southwest of the 
British Isles, and the other over the western Atlantic. At 8 
a.m. of the 18th the barometer had fallen to 29.74 inches at 
Horta, Fayal. From the 20th to the 23d the center of this dis- 


turbance moved northeastward off the west coasts of Ireland and 
Scotland, and by the 24th had passed to the north of Scotland. 

In the United States the first general frost of the season ex- 
tended from the Northwestern States over the Lake region 
and central valleys, and as far south as Arkansas and northern 
parts of Mississippi, Alabama, and Georgia from the 12th to 
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the 14th. Timely warnings permitted protective measures in 
the districts visited by frost. 

Storms of considerable strength crossed the Lake region on 
the 3d-4th, 8—-9th, 27th, and 30th. On the 12th high winds 
prevailed on the lower lakes attending a storm that passed 
over the Ohio Valley. On the 24th high barometric pressure 
over the northern Lake region and low pressure over the mid- 
dle and lower Mississippi Valley was attended on Lake Michi- 
gan by a northeast gale. Ample warning was given and vessels 
generally sought shelter. 

On the 26th and 27th heavy rains in southern Texas caused 
some damage to cotton, and resulted in floods that drowned 
cattle, washed away bridges, and damaged railway tracks. All 
available means of communication were utilized to distribute 
warnings regarding the impending floods. 


BOSTON FORECAST DISTRIOT. 


The weather of the month was without special features, ex- 
cepting the excessive cloudiness which was almost continuous 
after the 17th.—J. W. Smith, Forecast Official. 


NEW ORLEANS FORECAST DISTRIOT. 


The first frost of the season occurred in the northern por- 
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tion of the district on the morning of the 13th for which warn- 
ings were issued on the morning of the 12th. 

The Daily States of September 13, 1902, commenting on the 
forecasts and warnings, says: 

The frost predicted for the northwestern portion of the cotton belt 
came just as expected. The gratifying feature is that no important 
weather changes take place without timely warning of their coming be- 
ing given by the Weather Bureau, and the confidence which the people 
show in these warnings is not misplaced. 


I. M. Cline, Forecast Official. 


CHICAGO FORECAST DISTRICT. 


A larger number of storms than usual for the season crossed 
the upper lakes. The storms, while not unusually severe, had 
greater intensity than is generally experienced in September. 
Warnings were issued well in advance of the gales, and no 
casualties of consequence have been reported. The first 
marked frost condition moved from the extreme northwest over 
the upper Mississippi Valley and the upper Lake region from 
the 3d to the 5th. On the 12th and 13th frost occurred prac- 
tically throughout the entire district, freezing temperatures 
occurred in the western portion of the district, and the frost 
was heavy as far east as the Ohio Valley. Frost of less con- 
sequence occurred at other times during the first and second 
decades of the month. Warnings were issued well in advance 
of the frosts.—H. J. Cor, Professor. 


DENVER FORECAST DISTRICT. 


Timely warnings were issued for the first severe frost of the 
season which occurred in Wyoming and eastern Colorado on 
the morning of the 12th; also for the heavy frost of the 27th 
in Utah and the lower Arkansas Valley. Notices of light frost 
were included in the forecasts.—F. H. Brandenburg, Forecast 
Official. 


SAN FRANCISCO FORECAST DISTRICT. 


The month as a whole was an unusually quiet one. Dense 
smoke prevailed from about the middle of the month for a 
period of a week or more. The smoke was due to extensive 
forest fires in the northern Pacific coast States.— A. G. Mc Adie, 
Professor. 


PORTLAND, OREG., FORECAST DISTRICT. 


The only special feature of the month was a storm which 
swept across the district on the 26th, in connection with which 
shipping interests were given ample warnings. Sharp frosts 
occurred frequently during the latter portion of the month, 
and as a rule they were accurately forecast.—L. A. Beals, 
Forecast Official. 


The rivers, as a rule, conformed to the usual periodical cus- 
tom, and fell steadily during the month except along the east- 
ern slope of the Appalachians, where heavy rains about the 
end of the first decade caused a general though not particu- 
larly marked rise. Still heavier and more general rains dur- 
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ing the last few days of the month caused another rise which 
was much more pronounced along the Susquehanna River, 
but not so much so as farther south. 

In the upper Mississippi and the Ohio rivers the low stages 
seriously interfered with navigation. The last through boat 
for St. Louis left St. Paul on the 24th, while on the Ohio 
navigation was practically suspended north of Cincinnati, only 
a few local boats remaining on the river. Navigation on the 
upper Tennessee was also suspended until the heavy rains of 
the last week of the month afforded some relief. 

The highest and lowest water, mean stage, and monthly 
range at 143 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the 
Mississippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville, on the Tennessee; Kansas City, 
on the Missouri; Little Rock, on the Arkansas; and Shreve- 
port, on the Red.—H. C. Frankenfield, Forecast Official. 

AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low pressure. 


First observed. Last observed, | Path. | Sastems 
| elocity. 
ale 8 |4] & le 
| | 
High areas. o Miles. \Days.| Miles. Miles. 
lja.m..| 41] 101) 46, 2,250 40 562 23.4 
2,a.m..| 52] 122) 6,p.m..| 46 60 3,600 4.5 800 
5,p.m..| 47] 123) 9am..) 46 60) 3,550) 3.5| 1,014| 42.3 
en 49/ 124) 12,p.m.. 46) 60 3,800) 4.5 844 
51) 120) 17,pm.. 46 8,300) 7.5 507 21.1 
_ 20,p.m..| 47| 123! 21p.m..) 47) 97) 1,250) 1,250) 52.1 
22,p.m..| 51) 104 | 26,a.m 4 67) 2,000) 3.5 571 | 238 
28, p.m 47 | 123 | 30,am 34) 400 1.5 933 38.9 
Mean of 9 | | | | 
Mean of 33.0 | 
711 | 29.6 
Low areas. | 
lja.m..| 114) 5am..! 46) 60) 3,000) 40) 750! 31.2 
3,p.m..| 51 | 6pm..) 46 84) 1,700 3.0 7] 2.6 
6,p.m..| 51 | 114/ 68) 2,250) 35! 643] 268 
10, p.m 35 (106? 2,975 3.5) 850 | 35.4 
BV | 36 875 14, a.m 1600 20) 800) 323 
§17,p.m... 46 1,150) 25) 460) 19.2 
non | pond 718,p.m../ 29 89 2200) 3.5 629 | 26.2 
P 3,300) «6.5 Os | 21.2 
VEE 218,a.m..| 39 | 1205, 38) 9) 6.5 500) 
24,p.m..) 51) 114) 2,am..) 42) 71) 2,650) 4.5 589 | 24.5 
27, p.m.. 41 | 118 *ipm.. 7) 2900 40, 725) 302 
| | 
Sums. | | | 26,975 43.5 | 7,021 | 292.5 
ean | | 
ean 0 | 
* October. 


For graphic presentation of the movements of these highs 
and lows see Charts I and Il.—Geo. E. Hunt, Chief Clerk 
Forecast Division. 


OLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather 
and crop conditions during September are furnished by the 
directors of the respective sections of the Climate and Crop 
Service of the Weather Bureau: 

Alabama.—The month was too wet for maturing cotton, much of the 
open cotton being damaged by rain; light frosts occurred in northern and 
north-central counties about middle of the month, doing no damage; 
rains beneficial to minor crops and for fall seeding.— Thomas Crawford. 

Arizona.— Conditions were unusually favorable for farming operations 
and crop development throughout the month. Showery weather that 


began during the first week, extended well into the third decade. The 
water in the irrigating canals was ample for all requirements. The soil 
was moist and mellow for fall plowing and seeding during the latter part 
of the month and this work was in active operation. On account of the 
seasonable weather an increased acreage will be sown in alfalfa and small 
grain.— Wm. G. Burns. 

Arkansas.—The drought continued practically unbroken, except by 
light and widely scattered showers during the first decade. Cotton de- 
teriorated in all sections, being seriously damaged by excessive heat, 
rust, and bollworms; it opened rapidly and prematurely, but picking 
was delayed by the hot weather and scarcity of labor. Late corn was 
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somewhat damaged by drought in northern counties. General and heavy 
rains fell during the night of the 11th, followed by much cooler weather, 
with iight frost in some northern localities. Picking of cotton became 

»neral about the middle of the month, and progressed rapidly, though 
considerably delayed by rains during the last week, which caused some 
rotting and sprouting in the bolls. Considerable corn was gathered, the 
yield being fair to excellent. Picking of apples was commenced, but the 
yield was generally light. Not much plowing was done, the ground being 
too dry for this work. Minor crops received much benefit from the rains 
of the last week.—-F. H. Coleman. 

California.—Conditions were generally quite favorable for late decidu- 
ous fruits and grapes and for rasin making and prune drying. High 
winds in the interior toward the close of the month caused some injury 
to late fruits. Forest fires destroyed large quantities of timber and 
other property. Raisins and prunes are yielding heavy crops. Citrus 
fruits continue in good condition. — Alexander G. Mc Adie. 

Colorado. —The first half of the month was very dry, while the latter 
half was characterized by a large number of rainy days, with excep- 
tionally heavy precipitation throughout the greater part of the area 
north of Arkansas-Platte Divide. These heavy rains were opportune in 
many ways. The large number of forest fires in the mountains were ex- 
tinguished, the threatened water famine was relieved, water holes on the 
ranges were filled, and the soil put in fine condition for plowing and the 
seeding of fall grains. The season was too far advanced for any improve- 
ment to result in the condition of the ranges. Frost on the 12th was 
severe in localities east of the mountains; corn and potatoes were 
injured, but there was no heavy frost in the lower Arkansas Valley until 
the latter part of the month, which time usually marks the close of the 
cantaloupe season. Conditions on the western slope were favorable to 
the marketing of large crops of late fruits.—F. H. Brandenburg. 

Florida.—Favorable conditions prevailed during the first part of the 
month, but the frequent and heavy rains during the second part proved 
to be rather too severe. Everywhere, except the southern portion of the 
State, the rains were excessive. Oranges split, but not to a serious 
extent. Corn, cane, sweet potatoes, and strawberry plants were favored 
by the weather, and at the close of the month great activity was dis- 
played in preparing for the early vegetable season.—G@. Harold Noyes. 

Georgia.—The weather departed considerably from normal conditions 
and in some respects was very much like that of September, 1901. The 
temperature was below the normal and the rainfall above. The first and 
third decades were generally warm. Cool weather prevailed during the 
second decade, especially from the 13th to 16th, inclusive, when light 
frosts occurred in the extreme northern sections. The rainfall was 
copious in portions of the northern section and over the major part of the 
southern section. It was largely deficient in the east-central counties, 
where the monthly totals were generally under 2 inches. Drought was 
broken in many sections, but the rain came too late to benefit cotton. 
Much of the open staple was damaged, bolls rotted and plants were blown 
to the ground by high winds. Owing to the forwardness of the season 
picking was pushed as rapidly as practicable and was mostly completed. 
The yield was estimated to be largely below normal.—J. B. Marbury. 

Idaho.— From the 25th to the 28th local snow squalls occurred in moun- 
tain districts, and on the 29th there was a remarkable fall of temperature 
throughout the extreme eastern counties, causing ice to form in many 
agricultural sections. Owing to the advanced stage of vegetation the 
damage was slight. All farm work progressed except fall plowing, which 
has been delayed owing to hard ground, incident to deficient precipita- 
tion.._S. M. Blandford. 

Illinois.— Cool, very wet weather during the month retarded farm work 
and delayed maturity of corn, but at the end of the month plowing for 
wheat and rye was well advanced and seeding had begun in all but the 
extreme northern portion of the State. The frosts of the 12th, 13th, and 
M4th did considerable damage to corn on low lands in the northern por- 
tion, but throughout the remainder of the State the damage was slight. — 
Leon J. Guthrie. 

Indiana.—Corn ripened slowly, but cutting was in progress in some 
portion of the State throughout the month and the bulk of that work 
in the central and southern sections was completed. In the northern 
section corn cutting, as well as plowing and most other outdoor work, 
was almost wholly suspended during the last week of the month on ae- 
count of the frequent and heavy rains. But little injury to corn resulted 
from the frosts and, at the close of the month, practically the entire 
crop, which promised a heavy yield, was advanced beyond danger of in- 
jury. Fall plowing was well advanced and a considerable acreage of seed- 
ing was done. Some early planted wheat was up and looking well. 
Pastures were good, and stock, with the exception of hogs, was in good 
condition. — W. T. Blythe. 

Iowa._-The month was too wet and cold for ripening corn and other 
immature crops, and the frosts from 11th to 13th caused heavy damage 
to the corn crop, the injury being greatest in the north half of the State. 
The percentage of soft corn, having but little value except for immediate 
feeding, will be much greater than usual, ranging from about 25 per cent 
in southern section to over 60 per cent in the northern section. In quan- 
tity all field crops have been much above the average, but the quality 
has been much impaired, and a large per cent of cereals practically de- 
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stroyed. It has been the most unfavorable season for farm work that has 
been experienced in Iowa since 1869.—John R. Sage. 

Kansas.—The month was cool; the first week was very wet in the east- 
ern division, with little or no rain in the middle and western divisions; 
the second and third weeks were dry except in the extreme southeastern 
counties; the last week was very wet except in the extreme southwestern ~ 
counties. Wheat and rye sowing began the first week and had become 
general by the third week. Corn cutting continued in the central and 
northern counties and husking in the central and southern. Prairie hay- 
ing was pushed in all parts and a large crop was put up. Much alfalfa 
seed was sown, but all field work was stopped by the heavy rains of the 
fourth week. Early sown wheat and rye began coming up the second 
week and by the end of the month a good stand was had over a large part 
of the State. Apples were fine and the crop large; picking began the 
last of the month. Potato digging began the latter part of the month. 
Some damage was done to corn in the shock by the heavy rains the last 
week, which also damaged some potatoes in the ground.—T. B. Jennings. 

Kentucky.—Cool weather prevailed quite generally until the last week, 
causing delay in the maturing and ripening of all crops. Frosts occurred 
in many localities from the 13th to 15th. It was not severe enough to 
injure vegetation to any great extent, but a great deal of corn and to- 
bacco was cut green on account of it. The rainfall was abundant, except 
in the eastern section, and the droughty conditions there were relieved 
during the last week. Late fields of corn and tobacco improved con- 
siderably; pastures revived and good fall grazing is assured. Wheat 
sowing progressed fairly well.—H. B. Hersey. 

Louisiana.—The weather during the month was not very favorable for 
cotton. Hot, dry weather which prevailed prior to, and at the opening 
of, the month checked the growth of the plant and caused much shedding. 
The bulk of the crop was open by the middle of the month. The weather 
was favorable for picking during the early part of the month, but prog- 
ress was slow on account of lack of labor. Showers toward the close of 
the month interfered with picking and injured the crop to some extent. 
In places seed sprouted and lint rotted in the bolls. The crop is very 
irregular; the conditions vary materially in the same parish. Sugar 
cane made good growth and developed rapidly. In places the crop is up 
to an average, but the bulk of the crop is smaller than usual. Rice har- 
vest and thrashing continued during the month. The yield was not 
satisfactory.—I. M. Cline. 

Maryland and Delaware.—Frosts of the 4th to 6th and 14th to 16th hurt. 
late corn and late buckwheat, and killed the gardens in the extreme 
west, but caused no loss elsewhere. Barring local drought, the moisture 
supply was sufficient for crops, but the ground was too dry for much ad- 
vance in plowing until the unusually heavy rains of the 24th to 26th, and 
after that it was entirely too wet for any progress in that direction. 
Most of the corn was cut and shocked in good condition, the ears on the 
early corn being fair to good in quality, but those on the late corn were 
poorly filled. Buckwheat gave fair to good yields. Tobacco was saved, 
except for some late fields; the crop was short, but the quality good, 
although damp and foggy weather after the 24th damaged some half 
cured tobacco in the barns. Winter apples were light; peach yields were 
concluded after an unsatisfactory season; pears were plentiful and of 
good quality; potatoes turned out well; tomatoes were still yielding at 
the close of the month.— Oliver L. Fassig. 

Michigan.—September was generally an unfavorable month for the ma- 
turity of corn, beans, and potatoes on account of the almost uniformly 
cool nights and much cloudiness and precipitation during the days. Sugar 
beets did well throughout the month, although better weather conditions 
could be desired; at the close of the month beet pulling had commenced 
and the harvest indicated a good crop, the tonnage being very satisfac- 
tory and the percentage of sugar somewhat higher than last year. Buck- 
wheat filled and ripened nicely, and its harvest began about the middle 
of September; the bulk of the crop was secured in good condition before 
the heavy rainfall of the 23d. Corn made very unsatisfactory progress 
toward maturity during the entire month; it continued backward, green, 
and soft. Considerable corn was cut green for fodder; by the 20th corn 
cutting had become general, but the heavy rains of the 23d to 30th 
molded much of that which was in shock; high winds and heavy rains beat 
down much of the uncut corn. Late potatoes continued to show much 
blight throughout the month, and the very wet soil rotted many of them, 
especially on low ground; as a whole the late potato crop is a poor one. 
The rains germinated early sown wheat and rye very rapidly and made 
pasturage excellent; the soil at the close of the month was in excellent 
condition for seeding, although that work has been considerably delayed 
by the continuous rains.—C. F. Schneider. 

Minnesota.—The frost on the 13th was very severe in all parts of the 
State, killing ungathered late potatoes, all the corn, except the very earli- 
est, some of which had been gathered, and very small quantities of bar- 
ley and flax still remaining uneut. Advantage was taken of the dry 
portions of the month for continuing thrashing from the shock, and be- 
ginning thrashing from the stack. The delay in getting the crops off the 
fields has delayed plowing. The rot in ungathered potatoes was serious. 
The usual seeding of small areas of rye and winter wheat has been done. 
The harvesting of a splendid sugar beet crop was begun late in the 
month.—T. S. Outram. 

Mississippi.—The heavy rainfalls and deficiency in mean temperature 
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of the month were unfavorable to cotton, which deteriorated gradually 
during the month. The unusually large number of cloudy, rainy days 
eaused much bottom cotton to rot and sprout, and also retarded picking; 
much open cotton was beaten out of the bolls by the rain and wind and 
its quality thus lowered. In the eastern and southern portions of the 
State the crop was very light and, notwithstanding the unfavorable 
weather, picking was nearly completed in some sections, while in the 
delta and northern counties the outlook was more promising, and from 
fair to good yields were being secured. Corn gathering was in progress, 
the yield generally being much below the average. Sorghum was yield- 
ing well. Pea vines made a thrifty growth during the month, but did 
not bear much fruit. Fall gardens and late sweet potatoes were promis- 
ing. Pastures were in good condition.— W. S. Belden. 

Missouri.—The cool, showery weather of the month was unfavorable 
for ripening corn, but practically the entire crop was well matured by the 
close of the month. Killing frost on the 13th damaged late corn in local- 
ities in the northern and eastern sections, but the loss was comparatively 
slight. During the last decade of the month, however, there was much 
complaint that corn in shock was molding and that on the stalk sprout- 
ing and rotting, especially where down, as a result of continued rainy and 
cloudy weather. Where thrashing had not been completed, grain in stack 
was also greatly damaged by the wet weather. Preparations for fall seed- 
ing generally progressed favorably until the 20th, the soil being in good 
condition, and in some localities wheat sowing was nearly completed, but 
during the remainder of the month work was practically at a standstill. 
Early sown wheat came up to good stands and made excellent growth. — 
A. E. Hackett. 

Montana.— Favorable weather permitted the completion of the wheat 
and oat harvest during the first part of the month, and thrashing was 
brought to a close about the 15th; the yield of grain ranged from an 
average to very good, and in some places was exceptionally heavy. Hay 
is all in stack and the crop, as a rule, gave a most satisfactory return. 
The yield of the second crop of alfalfa was quite good in most sections. 
The late potato crop was generally unsatisfactory, as a considerable por- 
tion of it was ruined by frosts or freezes; all late vegetables were also 
damaged or ruined in like manner. The apple crop in Flathead County 
proved unusually good. Ranges are very dry.—Montrose W. Hayes. 

Nebraska.—The first two weeks in September were dry, there being 
only a very few light showers in the State. The temperature was low 
and corn did not mature rapidly. However corn made substantial prog- 
ress during the first ten days. A heavy, and in most places killing, frost 
occurred on the 12th and 13th. In the northwestern portion of the State 
a severe frost occurred on the 9th. Corn leaves and tender vegetation 
were killed except in spots on highland or in protected places. Late 
corn in the southern counties and all but the early planted in northern 
counties was injured by the frost. This will make considerable soft or 
unmerchantable corn; nevertheless the crop of good corn promises to be 
large. The frost injured hay and fodder crops. The dry weather the first 
part of the month was unfavorable for sowing wheat and the heavy rains 
of the last ten days largely prevented sowing, so that the amount of 
wheat sown at the end of the month was much less than usual. Early 
sown wheat is up and growing nicely.—G. A. Loveland. 

Nevada.—Ideal weather for harvesting operations prevailed throughout 
the State during the entire month. The temperature conditions were 
about normal, while the precipitation was much lighter than usual for 
September in nearly all districts. No frosts untill atter part of month, 
giving late products ample time to ripen.—J. H. Smith. 

New England.—Much cloudiness prevailed during the month, with pre- 
cipitation decidedly above the average. The temperature ranged some- 
what above the normal, and owing to this fact and the overcast skies 
during a large portion of the time, frosts were of seldom occurrence and 
not destructive. The weather was favorable to vegetable growth, but 
unfavorable to harvesting and housing crops.—J. W. Smith. 

New Jersey.—The heavy rains that fell from 26th to 29th, inclusive, 
brought all farm work to a standstill. Winter grain and grass, sown be- 
fore the rain, were greatly benefited, as well as meadows and pastures. 
The cool weather during the month retarded the ripening of corn, espe- 
cially in the northern section, where the crop has been greatly shortened.— 
Edward W. McGann. 

New Mexico.—Very dry in northern sections, particularly in the north- 
east, where the dry season has been unusually severe. There is prac- 
tically no hay secured in the northeastern counties, and as there is a 
serious scarcity of winter feed on the ranges many stockmen are prepar- 
ing to move their stock for the winter. Southern ranges are very good.— 
R. M. Hardinge. 

New York.—The month was generally dry until the 23d, and during 
that time was favorable for maturing and harvesting crops, but it was 
very rainy after that date, delaying the harvest of corn, beans, buck- 
wheat, and potatoes, and the seeding of wheat and rye, which, however, 
was well advanced and some was up and making a good start. Corn, 
beans, and potatoes were very poor, and apples, grapes, and hops were 
light, but tobacco was saved in good condition. Pastures were good and 
fall feed plentiful. No generally destructive frosts occurred during the 
month.—R. G@. Allen. 

North Carolina.— Frequent showers during the first decade of Septem- 
ber gave sufficient moisture for growing crops and greatly revived vege- 
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tation that had suffered from drought during the latter part of August, 
The last decade of the month was also warm and showery, favored the 
development of top bolls of cotton, and placed the ground in excellent 
condition for plowing and for seeding winter wheat. A long period of ab- 
normally low temperatures prevailed from the 9th to the 20th, which was 
unfavorable for the maturity of late crops. Frosts occurred on the 10th, 
llth, 14th and 15th in western districts, with considerable damage to corn 
and buckwheat. Cotton did not improve any this month, and by the close 
nearly three-fourths of the crop had been picked out and very little re- 
mained to open. Much early corn was gathered and the crop on lowlands 
was very fine; young corn remained green and ears filled well. Tobaceo 
continued to cure well, considerable amounts remained uncut in the north- 
west portion. Good crops of hay, peanuts, rice, and sweet potatoes were 
secured.—C. F. von Herrmann. 

North Dakota.—Killing frosts from the 12th to 20th destroyed all vege- 
tation that was not matured, consisting mainly of some late wheat, flax, 
and corn. Fairly heavy rains in some few sections retarded thrashing 
and damaged grain in shock and stack by causing it to sprout. High 
winds during most of the month also delayed stacking and thrashing and 
destroyed considerable hay. In most sections, fall plowing was either 
done with difficulty or not done at all on account of the ground being too 
dry.—B. H. Bronson. 

Ohio.—The month was cool and wet. Killing frost occurred on most 
lowlands in the north and central sections on the 14th and 15th and dam- 
aged corn, potatoes, and vegetables. Late corn ripened slowly; much 
early corn was injured in shock by the wet weather. Wheat seeding was 
delayed, but the early sown came up nicely; clover seed damaged by wet 
weather. Apples are light crop in central and south and only fair in 
north.—J. Warren Smith. 

Oklahoma and Indian Territories.—September was remarkable for con- 
tinued low temperature and heavy precipitation; the average temperature 
was the lowest on record, while the precipitation was the greatest, with 
one exception; heavy rains between the 17th and 23d caused much dam- 
age to cotton and lowland property; crop growth and farm work were 
retarded by cool, wet weather; plowing progressed at intervals, and soft 
wheat was sown and came up well; rye also came up to a good stand; 
cotton picking progressed slowly and about half of crop was secured, 
with poor to good yields; corn, broom and kaffir corn, cane, peanuts, 
sweet potatoes, and grass were secured with fair to good yields; pas- 
tures are good and stock is doing well.—C. M. Strong. 

.—The weather during the month was favorable for the com- 
pletion of harvesting and thrashing, but too dry for pastures and root 
crops. Hop picking began during the second week and by the 20th work 
was practically finished in all but a few yards. The crop was slightly 
below the average but of a superior quality. Prune drying was in active 
progress at the close of the month.—Hdward A. Beals. 

Pennsylvania.—Droughty conditions extended into and throughout the 
first decade of the month, causing late corn to dry up before maturing 
and a delay in the seeding and germination of fall grain. The rainfall 
was heavy and continuous after the 20th, particularly in the eastern part 
of the State, where totals of 8 inches and over were recorded. Frosts 
were quite general on the 14th and 15th and damaging in some localities 
to late crops, but in most parts of the State vegetation was green and 
uninjured at the close of the month. No unusual extremes of tempera- 
ture occurred. Matured crops were secured in good condition.— 7. F. 
Townsend. 


Porto Rico.—The rains during the first three weeks were local and farm 
work and growth of crops irregular, but during the last week the rains 
were general and abundant, greatly reviving suffering vegetation as well 
as permitting the active resumption of work in the fields. The planting 
of cane for gran cultura, already so long delayed, was commenced with 
vigor. In places the young canes were checked but it is thought they 
experienced no real harm. Owing to the drought coffee berries matured 
very slowly and little picking has yet been done; the crop promises a 
large yield. A considerable quantity of tobacco seed was planted during 
the month, but the seed beds were more or less damaged by the heavy 
showers and the overflowing streams in places. The harvesting of the 
corn and rice crops was completed. Yield of rice cut short by the dry 
weather. Fruits abundant and excellent. Vegetables and ground pro- 
visions generally plentiful. Pasturage good.— EF. C. Thompson. 

South Carolina.—Although the temperature was below normal it was 
never sufficiently cool to check the growth of fall crops. The precipita- 
tion was unevenly distributed, but was beneficial, although slightly dam- 
aging to lands in a few places, and the rains interfered with haying and 
cotton picking to some extent. Late corn ripened and, under the in- 
fluence of favorable weather, became a promising crop. Early corn was 
gathered. Cotton opened rapidly and picking made equally rapid prog- 
ress and was more nearly finished than is usual in September. In some 
fields there is a luxuriant new growth that bloomed profusely and fruited 
heavily, but will require an exceptionally late fall to mature. Sea island 
cotton developed into a fine crop. Rice was largely harvested. Sweet 
potatoes and other minor crops, gardens and truck, did well and im- 
proved throughout the month. The weather was altogether favorable to 
to agricultural interests. Some oats were sown and came up to good 
stands.—J. W. Bauer. 

South Dakota.—Dry weather prevailed until the 15th, when the stack- 
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In the following table are given, for the various sections of the Climate and Crop Service of the Weather Bureau, the average 
temperature and rainfall, the stations reporting the highest and lowest temperatures with dates of occurrence, the stations re- 
porting greatest and least monthly precipitation, and other data, as indicated by the several headings: 


Summary of temperature and precipitation by sections, September, 1902. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
oni Monthly extremes. ea Greatest monthly. Least monthly. 
£ | Ez 
2 on. 4 s Station. 3 Station. 2 | Station. 
73.4| —1.6 | Daphne 97 1 Newberg 4.28 41.18 | Riverton ............ 12. 41 Helena.............. | 0. 40 
| Tuskegee. . vee 2 | 1] 
| 116 4,5 | Flagstaff ..... 1.08 | —0.06 || Yarnell ............. 3.15 | Several stations ..... | 0.00 
Apkamens 68.4 | | Malvern............. 99 8 || 5.06 +42.02 | Pinebluff............ 9.31 || Dardanelle .......... | 2.63 
Vitts Sprin | 
70.7 | +1.6 | Volcano ............ | 118 6 Bodie 0.01 | —0. 38 Crescent City | Many stations....... 0. 00 
Colorado 57.0 | —2.0 | Blaine .......... 105 7 Breckenridge ....... 1.91 0.91 || Fort Collins........ 0, 00 
79.4 | +0.5 | Rockwell............ 100 9.44 2.10 | Fernandina......... | Key West 3.37 
Georgia ...... 73.0 | —1.4 | Millem .............. | 100 4. 64 | Hephzibah | 0.55 
56.8 | +0.3 | Payette ............. | 99 8 Chesterfield ......... 0.51 || Sstations............ 
63.8 | —3.4  Washington......... | 95 3 || Winamac ........... 4.76 2.00 | . 87 | Mount Vernon ...... | 2.46 
59.1 | —5.2 | 4stations............ | 88 2,7 Galva 4.35 | +1. 36 Ottumwa 10. 41 | Clear | 1.65 
63.8 | —5.0 | Viroqua............. 102 | 24 | 12] 3.62 41.01 | Wakeeney .......... 8.57 || Viroqua............. | 0.25 
Kentucky.........-..05+ 67.3 | —3.1 | Pikeville............ | 97 8 Marrowbone ........ 29 149 4.01 | +1.34 | St. John............. 8.26 || Richmond .......... | 1.58 
76.4 | —1.2 | Minden ............. | 102 2 |; Robeline............ 14] 6.24 42.50 | Jennings........... 10.94 || Abbeville ........... 3.36 
Maryland and Delaware] 66.1 | —1.5 | Chewsville, Md...... 101 1 | Deerpark, Md ....... | 25 | 15] 6.19 | +2.08 || Colora, Md.......... 12.93 | Cumberland, Md....| 1.38 
Michigan ..............- 58.0 —2.2 Mount Clemens ..... 90 19 14] 3.96 | 41.36 | Hagar............... 8. 22 || Petoskey ............ 0. 23 
Minnesota .............. 55.2 | —4.0 Beardsley ........... 96 7 || Beardsley ........... 19 18] 2.23 | —0.56 || Albert Lea.......... 5.37 || Beardsley ........... | 0. 06 
Mississippi . .... ...--- 73.4 —2.0 Okolona............. 98 1 || Aberdeen ........... 34 13 5.12 | 42.06 || Fayette ............. | 2.57 
63.2 | —5.9 Willow Springs......) 7 | Ironton, Potosi. ..... 30 14] 4.77 41.37 | Wheatland ......... 10. 92 Hermann ........... | 181 
Montana................ 53.1 | —1.1 Crow Agency........ | 92 4 | Culbertson .......... 15 17] 0.48 | —0.55 | Bozeman............ 2.07 | Fort Benton......... | 0. 00 
59.6 | —3.9 Callaway, Imperial... 100 12] 3.54 41.54) Franklin............ 7.40 | 0.08 
61.1 a. rare 118 6 | Quinn River Ranch.) 10 299 0.21 | —0.11 || Eureka.............. 1.90 | Several stations ..... | 0.00 
New England ........... 61.6 | +1.3 | Nashua, N.H....... | 95 | 1 | Patten end Van Bu-| 27 269 4.49) 42.15 ! Jacksonville, Vt..... 7.92 | Newport, Vt ........ | 1.14 
New Jersey ............. 64.6 | —1.7 Indian Mills ........ | 98 1 | Charlotteburg....... 30 159 5.65 | 41.97 8. 95 Lakewood........... 3.11 
New Mexico ............ 62.3 | —1.7 | Carlsbad ............ 101) 10 |) Winsors ............ 20 27] 0.96 | —0.68 | Roswell ............. 3.08 || Albert... 
New York ...... ....... 60.8 | +0.4 | Saratoga Springs....| 94 22 5] 3.94 | 40.47 | Southampton........ 8.94 De Kalb Junction... 0.50 
North Carolina ......... 68.9 | —1.6 | Selma............... | 98 | 3 || Linnville ........... 27 14] 4.56 | 40.22 | Horse Cove.......... 11.30 | Mocksville .......... | 2.32 
North Dakota........... 53.6 | —3.8 | Napoleon.......-.... | 9 15 12] 0.73 | —0.24 University .......... 2.08  MeKinney, Minot...) 
| Fort Yates .......... 
63.6 | —2.0 | Thurman ........... | 28 || Atwater............. 24 15] 4.55) +1.94 Bowling Green ..... 9.25 || Warsaw ....... ..... | 2.07 
Oklahoma and Indian 68.2 —5.4 | 104 1 Beaver, Okla........ 32 274 5.94) 43.12 Holdenville, T....) 13.55 | Beaver, Okla........ | 0. 00 
Territories. 
60.0 | +1.0 | Grant’s Pass ........ 108 12 28) 1.01 —0.89 4.65 | Klamath Falls ...... | 0,00 
Pennsylvania ........... 62.7 | —1.0 Huntingdon ........ | 99 a ee 28 154 4.66 +1.61 | Pocono Lake ........ 11.95 || Elwood Junetion.... 1.50 
Porto Rico... .........04 79.1) —0.6 Hacienda Perla ..... | 99 55 16] 6.72 —1.14 | San Salvador........ 13.57 | Hacienda Amistad.. 2. 28 
South Carolina .......... 72.1 | —2.2 | Beaufort ............ | 98 43 * 3.74 | —0.11 | Beaufort ............ 7.97 1.10 
South Dakota ........... 57.8 | —4.0 | Bowdle ....... ..... 101 7 || La Delle............. 19 12] 1.02 | —0.31 | Yankton ............ 8.17 } — Wessington | 
Tennessee ............. 68.0 —2.1 | Springfield’.......... | 97 2). 29 149 4.61 | 41.57 Franklin............ 9.26 | Dyersburg .......... | 1.74 
Texas ..... 76.4 —1.3 Fort Ringgoid (105) 6,9) Mane 39 13] 5.02 | 1.88 | Cuero 12. 03 Fort Melntosh ...... 0.09 
| | 8,6,7 | Woodrutt 10| 17} 0.56 | —0,24 || Monticello ......... 2.09 || Blue Creek, Promon-| 0.00 
er 66.4 | —2.7 | Bedford City........ | 95 | 1 Burkes Garden...... 28 15] 3.62 —0.16 | Charlottsville ....... 6.46 | Stephens City ....... 1.46 
Washington ............ | 98 20 239 1.64 | —0.21 | Clearwater.......... 6.17 || Trinidad............ 0.01 
West Virginia .......... 64.8 | —2.4 | Magnolia............) 98 2. Travellers’ Repose 25 2.98 | +0.31 || Elkins .............. 4.81 |) | 1.23 
57.0 | —3.4 | Racine..............| 89 13 § 3.95 | +0.21 || Racine.............. 6. 80 Appleton............ | 1.39 
53.6 | —2.4 | Basin ............... | 9 4 Iron Mountain ...... 12 12] 1.18 | 40.33 | Cheyenne........... 3. 52 || Border .............. | 0,02 
Thermopolis ........ 7 | 
| | 


* 13, 15, 16. 


ing of spring wheat, oats, and barley was completed. The thrashing 
of these grains, although somewhat retarded in southeastern counties 
by rains after the 15th, and a little by winds, was by the close of the 
month over half completed, with generally satisfactory yields, especially 
of oats and barley. Corn made fairly good progress during the first 
decade, but the crop was permanently and very seriously damaged by 
severe frost on the 12th and 13th. At the close of the month the in- 
dications were that probably less than half of the crop had escaped 
material injury, that much would be soft but would likely make fairly 
good feed, and some was spoiling, with picking of the matured, and cut- 
ting of much of the damaged for fodder, becoming general. Plowing was 
retarded in some northern counties by dry soil, but progressed well in 
the southeastern counties. Potato digging and haying made very good 
progress and winter rye sowing was favorably advanced. Flax yields 
were fair to good. The frost killed most garden stuff and some late po- 
tatoes and flax, and injured some late fruit.—S. W. Glenn. 

Tennessee._-The rainfall was generally ample for growing crops, and 
during the latter half of the month conditions were very favorable for 
plowing and for seeding wheat and oats. Early sown oats and rye and 
second crop of Lrish potatoes came up well and made good growth. To- 
bacco developed well and most of the crop had been cut and some of it 
eured by the end of the month; considerable injury to this crop resulted 
from frosts on the 13th and 14th. Cotton opened rather slowly, as a rule, 
and toward the end of the month picking was delayed by rains, which 
also considerably damaged the staple in the fields. Late corn improved 
decidedly during the month.—H. C. Bate. 


Texas.—There were no notable phenomena recorded within the State 
during the month. Agriculturally, the event of the month was the 
breaking of the severe August drought by general rains during the first 
week in September. These rains were followed later in the month by 
heavy rains over nearly the entire State, which thoroughly stocked the 
soil with water and gave ideal conditions for seeding grain and planting 
fall gardens. Cotton picking was interrupted frequently by rain and dur- 
ing the last decade there was much complaint of open cotton sprouting, 
molding, and rotting; the bulk of the crop had been picked, however, 
prior to the September rains, and the portion of the crop adversely af- 
fected was comparatively small. Weevil continued to inflict damage to 
forms and squares and in scattered sections bollworms were numerous. 
Cotton made a rapid second growth, and in scattered sections gave prom- 
ise of a fair top crop. Wheat, rye, oats, and barley seeding were ac- 
complished in many sections under favorable conditions, and the early 
seedings were up to fine stands at the close of the month. The Septem- 
ber rains greatly improved pastures and forage crops, and stock generally 
showed improvement in condition as a result of abundant feed.—Kdward 
H. Bowie. 

Utah.—The rainfall of the northern and southern sections was generally 
too light to be of service, and that of the middle section came too late to 
be of very much benefit to the ranges. The ground was generally too dry 
for fall plowing and seeding. Killing frost was quite general over the 
State on the mornings of the 26th and 27th, but crops were too far 
advanced to be much damaged thereby.—L. H. Murdoch. 

Virginia.—With the exception of two brief cool periods, the month was 
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favorable for the growth and maturing of crops in the eastern portion. 
Drought prevailed in the western portion, seriously affecting late corn, 
potatoes, and pastures, and retarding fall plowing and seeding... Tobacco 
was cut and housed under favorable weather conditions.—R. F. Young. 

Washington.._The month was exceedingly favorable for the harvesting 
of crops and all were secured in good condition. It was too dry for pas- 
tures and late vegetables during the first half of the month. Copious 
showers on the 18th and 19th and general rains from the 24th to the 27th, 
inclusive, broke the drought, revived pastures, and put the soil in good 
condition for fall seeding and plowing.—G. N. Salisbury. 

West Virginia. September was rather a cool month, and the dry weather 
was unfavorable for crops. During the last week fairly good showers fell, 
which were very beneficial in softening the soil, furnishing a water supply, 
and freshening pastures; late corn was considerably improved by the warm, 
showery weather, and will make about a half crop; fall plowing was in full 
progress and buckwheat was being thrashed with a fairly good yield; cab- 
bages, turnips, and late Irish potatoes will make about half crops, and 
stock was in fairly good condition. EK. C. Vose. 

Wisconsin.-—The first killing frosts of the season occurred generally 
throughout the State on the 12th and 13th, except for a few favored local- 
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ities in the southern counties and a narrow strip bordering on the lake, 
Corn had generally not reached maturity, and the damage was very great. 
There will be very little hard corn in the State. The late potatoes were 
also injured by the frosts. The apple crop made surprising improvement 
during the months of August and September, and a large crop of excel- 
lent quality is being harvested. The cranberry crop was injured toa 
considerable extent by the frost. Damage to the cultivated marshes 
where there was sufficient water for flooding was not great, but wild 
bogs suffered severely.—W. M. Wilson. 

Wyoming.—-The month was a cool one, but much fine, pleasant weather 
prevailed. The first half was very dry, practically no rain falling, but 
during the latter half unusually heavy rains fell all over the State and 
were of much value to the stock interests. Farming operations pro- 
gressed favorably. Grain cutting and thrashing made good progress 
during first half of month with yield below average. Native hay and 
alfalfa all in, with average crop for whole State, but large shortages in 
sections, inducing some early and heavy shipments of cattle. Stock as 
a rule in good condition. A general frost on 12th did little damage as 
most crops were gathered. Ranges revived somewhat and streams 
flushed as result of heavy rains._Charles E. Ashcraft, Jr. 


SPECIAL CONTRIBUTIONS. 


THE RAINFALL IN THE CITY OF MADRAS AND THE 
FREQUENCY OF SUN SPOTS. 


By M. B. Supna Rao, First Assistant, Observatory, Madras, India. 


The high temperatures that prevailed in Madras during 1900 
and the scarcity of rain both in 1899 and 1900, made me think 
that these high temperatures might possibly be connected with 
the paucity of rain. With the object of investigating the sub- 
ject, I began to hunt up the records at hand and was led to 
believe that the period 1899 and 1900 resembled the period 
1867-68 in many respects. With the little experience I had in 
meteorological work, as well as with records at hand to fall 
back on, I began at the middle of 1900 to write short notes 
predicting the condition of weather at Madras for a local bi- 
weekly paper. Emboldened with the success of my prediction 
I thought of making a thorough investigation of the matter. 

Just then the question of the relation of Indian famines 
and the sun spots was being discussed in the scientific world. 
I thought then I had better have the list of sun-spot frequency 
with me before I commenced with the work. Early last Octo- 
ber, I applied ultimately to Prof. C. Abbe, of Washington, 
for a copy of the list, and in December last I was kindly favored 
by him with one from the year 1749 to 1899.'| But untoward 
circumstances prevented me from taking up the work in hand 
till the end of this April, though I had been collecting the 
material required since 1900. 

Temperature and rain.—Generally years during which high 
temperatures are recorded are dry years, on some occasions the 
rainfall being much below the average (49.02 inches). But the 
years 1870, 1872, 1877, 1880, 1883, 1884, 1887, 1896, and 1898 
are found to be exceptions to the rule. During these years 
the rainfall was very heavy. The years 1870, 1873, and 1874 
are rather remarkable ones. The rainfalls for these years are 
among the highest on record, and occurred in the years of the 
maximum sun-spot frequency. If the high temperatures are 
dependent on a low frequency of sun spots, or both of them 
are caused by something unknown emanating from the sun, 
these years are a strange exception to the rule. It is curious 
to note, however, that the heaviness of rain during these ex- 
ceptional years is caused by the northeast monsoon, which 
lasts in Madras generally from the middle of October to the 
middle of December. On the other hand, the years in which 


!The copy here referred to as communicated to Mr. Subha Rao in De- 
cember, 1901, was practically the same as that which was printed in the 
MONTHLY WEATHER Review for November, 1901, pp. 505-506. The 
thorough and important revision of ‘‘ Wolf's relative numbers for sun 
spots,"’ published in the MontHity WEATHER Review for April, 1902, 
and elsewhere by Prof. A. Wolfer, of course replaces all the earlier pub- 
lications on this subject, but the introduction of these numbers into the 
present memoir would not materially change the conclusions of its dis- 
tinguished author. 


low temperatures are recorded are not exclusively years of 
heavy rain. During 1864, 1865, 1885, and 1899, though the 
highest temperatures recorded are much below 105° F., the 
rainfall is also much below the average. 

These apparent exceptions can not be satisfactorily explained. 
If, perhaps, the whole of the east coast meteorological phe- 
nomena are taken into consideration the anomaly might proba- 
bly disappear, or could, with satisfaction, be explained as due 
to some local cause or other. 

Rain and sun spots—From Tables 1 and 5 it is very clear 
that the minimum rain occurs almost exactly on the year of 
minimum frequency of sun spots, the difference being only a 
year in a few cases. 


TABLE 1. 

. Years of Years of 

Period. minimum minimum 
sun spots, rain. 
1823-1833 ..... 10 1835 | Issz 
1833-1843........... 10 1843 1s42 
12 1867 1867 
ees 11 1879 1880 
12 1900 1900 

*In 1901 the minimum frequency occurs, 
TABLE 2. 

, Years of Years of 

Period, Y ~ the maximum maximum 
eee 12 1816 | 1815 
10 1837 | 
il 1870 1870 


From Tables 2 and 5 it is to be seen that the maximum rain- 
fall also takes place when we have the maximum frequency of 
sun spots. But in this case the difference is sometimes two to 
three years during one or two periods. It is, however, prob- 
able that this discrepancy can be avoided or be satisfactorily 
explained by taking the mean precipitation of the whole of the 
east coast, say from 8° to 20° latitude. The problem is worth 
trying. 

Table 3 gives the mean precipitation, both when the sun- 
spot curve is in ascendance and descendance. 

It is generally observed that the fall of rain is greater dur- 
ing the rise than when the curve is descending. 


September, 1902. 
TABLE 3. 
Period. Condition. | Rainfall. Period. Condition. | Rainfall. 
Inches. Inches. 
Rise. 52.3 1830-1833 ............ Fall. 33.3 
Rise. 43.6 1837-1848 . Fall. 51.4 
Rise. 73.7 1848-1856 ............ Fall. 46.5 
1858-1866. Rise. 46.0 Fall. 42.1 
Rise. 49.3 Fall. 49.8 
Rise. 58.3 Fall. 53.3 
Rise. 36.1 | Fall, 48. 6 
| 


There is another fact to be noticed from the data given in 
Table 5. A periodicity of eleven to thirteen years is observed 
in the occurrence of both the rain and the sun-spot minima. 
From these periods a cycle of thirty-three to thirty-five years 
may be deduced and partly because of this fact I thought, as I 
have said before, that the years 1867 and 1868 closely resem- 
bled the years 1899 and 1900. 

In Table 4 the highest average rain in each period for 
three years is compared with the highest frequency of sun 
spots and the reader is left to deduce the inference himself. 


TABLE 4. 
Highest | Highest | 
Period, average | Years. average Years. 


rain. sun spots. 


1911-1823. ........ 60,32 1816-18) 41. 


| 

1 | 1815-17 

1823-1833. ........ 68.48 | 1825-27 | 66.8 | 1828-30 
1833-1843 51.55 | 1837-39 121.0 1836-38 
71.85 | 184648 106. 2 | 1847-49 
1856-1867. ....... 46.75 1864-66 | 81.6 1859 61 
1867-1878. ........ | 68.04) 1870-72) 114.0| 1870-72 
1678-2009. ....... 63.19 | 1882-84 | 62.3) 1882-84 
7 9 1892-94 


As to whether the numerical frequency of sun spots has any 
ratio to the measured amount of precipitation is altogether 
beyond determination for many reasons, especially when the 
statistics of only one single station are taken into consideration. 


TABLE 5. 
| 
Fay 
| |] | | 
a | = | a | #8 |g 
- = ~ - | | | | | & 
| 
| | 
1813 | 45.11) 128 1835 41.47) 56.9 || 1857 | 52.95| 22.8) 1879! 54.25) 6.0 
1814 | 32.41 | 14.4 1836 44.76 121.8 || 1858 48.50 1880 | 61.80 | 32.3 
1815 | 56.00) 35.4) 1837 49.26) 138.2 | 1859 55.14) 93.8 | | 44.04) 54.3 
1816 | 41.16 | 46.4 | 1838 | 52.33) 108.1 | 1860 | 27.64) 95.7 | 1882 | 50.20 | 59.6 
1817 | 63.56) 41.5) 1839 | 53.07) 85.8 | 1861 | 37.19| 77.2) 1883 | 60.54 | 63.7 
1818 | 76.25 30.0) 1840) 58.65) 63.2 | 1862) 1884) 78.92 | 63.5 
1819 | 36.33 24.2) 1841) 58.19) 36.8 | 1863 | 5461) 44.0) 1885) 47.88) 52.2 
1820 | 70.01 15.0) 1842 36.48) 24.2 | 1864) 47.23) 46.9 | 1886 | 47.78 | 25.4 
1821} 47.13) 6.1) 1843 | 50.28) 10.7 | 1865 | 41.64) 30.5 1887 | 70.24) 13.1 
1822 | 59. 61 4.0 |) 1844 | 65.36 | 15.0 | 1866 | 51.39) 16.3 | 1888 | 62.48 | 6.8 
1923 | 26.62| 1.8) 1845! 37.65! 40.1 || 1867| 2437! 7.3 1889| 43.391 6.3 
1824 | 33.72 8.0 1846 | 79.81 | 61.5 || 1868) 41.43 | 37.3 || 1890] 27.99! 7.1 
1825 | 56.05) 15.6 1847 | 80.99) 98.4 | 1869) 32.31 | 789 1891) 30.46 35.6 
1826 | 60.73) 36.0 1848) 54.76) 124.3 1870 74.10) 139.1 | 1892) 42.04 73.8 
1827 || 88.66 49.4 1849 | 39.81) 95.9 1871) 56.35 111.2 | 1893) 43.98) 84.9 
1828 | 37.89) 62.5 1850) 36.88 | 66.5 | 1872) 73.67) 101.7 | 1894 | 47.78) 78.0 
1829 | 36.87) 67.3) 1851 | 64.32) 64.5 || 1873 | 51.83 | 66.3 | 1895 | 47.37 | 64.0 
1830 | 32.43 «70.7 | 72.69) 54.2 | 1874] 62.90 | 44.6 | 1896 68.68 41.8 
W831 | 44.35 47.8 || 1853 | 35.82 39.0) 1875 | 87.12) 171 | 1807 | BRAT) 26.2 
1832 | 18.45 27.5) 1854) 43.20 | 20.6 1876) 21.60) 11.8 | 1898) 68.14 26.7 
1833 | 37.11 8.5 | 1855) 32.32 6.7 || 1877) 66.20) 123 1899) 41.00 12.1 
1834 | 39.00 «13.2 || 1856 | 46.99 43 || 1878) 28.65) 34 | 1900) 28.93) 9.5 


Before closing the subject I shall have to say something 
about the extraordinary weather conditions in Madras dur- 
ing 1900, as the conclusions that may be arrived at have a 
bearing on the subject at issue. Fig. 1 gives the mean maxi- 
mum temperature and the wind direction for 1900 as com- 
pared with the normal. It at once strikes the observer that 
the wind direction curve is abnormal, being more westerly 
from June to September. Following it, the temperature curve 
reads higher for the same period, the difference in August 
being most marked, being nearly 5° F. higher. The rainfall 
for the whole year was only 28.93 inches and only 14 inches fell 
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during the northeast monsoon for a normal of more than double 
the quantity. Naturally the barometer reading for the period 
was lower than usual. One of the consequences of this was that 
during the prevalence of a high temperature on the east coast 
the rainfall on the west coast in some localities, i. e., between 
Karwar and Goa, was abnormally high. 
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Fic. 1.—Mean maximum temperature and wind direction for 1900. 


TABLE 6, 
Years of maxi- 
Highest 
mum tempera- Total 
ture Date. rain. Remarks. 
105° F. 
106.4, May 58,19 
105.2 | May 22) 37.65 
ere 105,2 | April26 | 80.99 
106.2 | June 21 | 54.76 
| 108.3) June 9 | 39.81 
106.6 | May 20) 35.82 
_ _ 110.2 | May 28 43. 20 
110.6 | May 27 $2. 32 
106.0 | May 25 27.64 
are 106.9 | May 12 37.19 
107.1 | May 30 | 38,18 
Pvissccccncen 110.6 | May 28 51.39 | Extraordinary fall of 21.80 inches in the 
first week of December. 
107.3 June 1 24. 37 
106.7 | April30 | 41.48 
106.4 June 15) 32.31 
110.6 | May 12 | 74.10 | Extraordinary fall of 6.55 inches in Janu- 
ary. 
107.5 | May 26 | 73.67 “i 
_ ere 106.3 | June 1) 51.83 |) Heavy rain in February, 6.28 inches. 
1875 109.6 | May 37,12 
109.1 | May 15 21.60 
107.3 | May 25 | 66.20 | 20.60 inches due to a heavy cyclone, May 
16-18. 
109.5 | June 2) 28.65 
108.3 | Aprili5 | 54.25 
107.9 May 30. 61.80 


112.9) May 21 44.04 


107.9 | May 23 50.20 
107.7 | May 24 60.54 
107.5 May 17 78.92) Heavy rain of 33.49 inches in November. 
106.5 | May 9 | 47.78 
106.7 May 17 | 70.24 
108.1 | May 21 | 43.39 
109.0 | May 9 | 27.99 
107.3 | June 6 30.46 
108.4 | May 22) 42.04 
107.6 | May 2/ 43.98 
109.7 | June 1 47.78 
109.1 | May 18 47,37 
112.4 | May 15 | 68.38 | Heavy rain of 32.75inches in November. 
107.1 | May 16 | 38.47 
109.8 | May 68.14 
109.8 | June 3 | 28.93 


Some are led to think that the effect of sun spots on the 
quantity of rain on the east coast is opposite to that on 
the west coast and similarly for other localities in India. 
So far as I can make out the effect is only indirect, as ex- 
plained in the above paragraph. In consequence of a com- 
paratively low pressure area on the east coast, the southwest 
monsoon on the west coast and elsewhere, in some portions 
depending on the localization of the low pressure area, blows 
stronger than usual, as in the case of 1900. It is rather diffi- 
cult for me, with no records to depend on, to say with what 
low pressure area on the east coast the fall in some particular 
portion of the west coast would be heavy. Records show that 
during some years of high temperature in Madras the rainfall 


4 

l 

| 


440 


in Mangalore, a station on the west coast almost in the same 
latitude as Madras, was particularly heavy. 

If something like what I have attempted to do in this paper 
be tried for the whole of the east coast we may get interesting 
results. 

If really the sun has something to do with our monsoons, we 
may perhaps be better able to predict about their strength, 
now that a solar physics observatory has recently been estab- 
lished in our midst at Kodaikanal. 


A DARE DAY IN WASHINGTON. 


By Rev. M. Eeu.s, Voluntary Observer, Mason County, Wash., dated October 15, 1902. 


Friday, September 12, 1902, was the darkest day that the 
oldest inhabitant of Hood Canal, in western Washington, ever 
knew here, owing largely to the smoke from heavy fires in west- 
ern Washington and western Oregon. At Twana, in Mason 
County, it appeared as follows: The evening before was some- 
what smoky, though not peculiarly so, with a few ashes occa- 
sionally falling. About 3 o'clock on the morning of the 12th the 
whole heavens were a very bright red, according to the state- 
ment of a young lady who waked up, as she supposed, about 
that time, the light being similar in appearance to a certain 
kind of northern lights only it covered the whole heavens. 
By 5:30 a. m., when the writer first looked out, it had faded to 
a dull red. By 7 a.m. the reddish appearance had disap- 
peared, it having turned to a gray color. At 9 a. m. it was 
possible to read in the house only by getting near a window, 
and even then it was quite trying to the eyes. By 11:30 a. m. 
the dull reddish color appeared all around, soon growing very 
bright in the north, but by 12:30 p. m. the brightest red was 
in the south. Between 12 noon and | p. m. was the darkest part 
of the day, it being utterly impossible to read out of doors. 
After 1 p. m. it began to lighten a little, the chickens, which 
had gone to roost, began to crow; 1:15 p. m. it was again 
possible to read out doors; at 2 p. m. there was considerable 
dull red in the sky, but it then disappeared to be seen no 
more, the heavens becoming again of grayish color. After 
3 p. m. was the brightest part of the day. 

There were four noticeable peculiarities about the smoke. 
One was the reddish color above mentioned, another the fact 
that the smoke did not seem to make the eyes smart, a third 
that the smoke did not have even the bluish color that dense 
smoke generally has, and the fourth that any light seen at a 
distance of twenty or more yards, whether coming from a Jamp 
or a brush fire, was exceedingly white, in fact, very similar to 
an electric light, and the blaze from a brush fire rose up very 
slim and tall. 

Mr. W. A. Hunter and wife started for their home on the up- 
per Skokomish, 6 miles west of Twana, from the Canal Logging 
Company's camp, a mile distant, about noon. The road led 
through the heavy timber but they found it so dark that 
although Mr. Hunter tried to get along, he found it impos- 
sible to drive a team over the road without a lantern, so one 
was borrowed, which Mrs. Hunter carried, walking ahead, while 
Mr. Hunter drove the team behind. It was as dark in that 
timber, Mr. Hunter said, at noon as the darkest night he had 
ever seen. 

The next day the atmosphere returned to its normal condi- 
tion, and while it was very smoky, so as to make a person’s 
eyes smart considerably, yet it was light enough to read any- 
where in the house. The sun was not visible on the 12th. 

‘The darkness seems to have traveled like a wave north- 
ward. At Astoria, Oreg., about seventy-five miles to the 


south, the darkness began on the 11th, so that it was necessary 
to have lights at 3 p.m. The sky was of a yellowish green 
and fog from the ocean was said ‘9 have mixed with the smoke. 
At Olympia, 30 miles southeast of Twana, on the 12th, it was 
darkest about 10 a.m. At Shelton, 10 miles south of Twana, 


MONTHLY WEATHER REVIEW. 


SepremBer, 1902 


there was considerable yellow mingled with the reddish ap- 
pearance. Ten miles west of Twana, in the Olympian Moun- 
tains, the red appearance continued all day, though toward 
eyening it was somewhat greenish; the brush fires not only 
had a tall, slim blaze, but were of a greenish color, as if some 
kind of a gas were burning. At Brinnon, 30 miles north of 
Twana, the sun was barely visible as a red ball in the morn- 
ing, and it was not necessary to use lights in the houses until 
about 3 p. m., while at Twana they were used all day in most 
houses. 

On the eastern part of Puget Sound, at Tacoma and Seattle, 
the darkness was very marked, but not so much so as on the 
western side at the base of the Olympian Mountains. 

What caused the reddish appearance has not been satisfac- 
torily explained. Some attributed it to the light from the 
fires, but this does not seem possible. The writer attributed 
it to the sun’s rays working through the darkness, until he 
learned that the brightest red was seen about 3 a.m. There 
certainly seems to have been a very peculiar state of the at- 
mosphere that day, which can only be explained by wiser 
meteorologists than the writer, but the day will be remem- 
bered as one in a lifetime. 


INDIAN SUMMER. 


A letter from W. M. Wilson, Section Director, Milwaukee, 
Wis., says: 


Referring to your favor of recent date in regard to Indian Summer, I 
beg to enclose herewith the result of the examination of our records by 
Mr. J. W. Schaeffer, Observer, Weather Bureau. 

After going through the records, Mr. Schaeffer is of the opinion that the 
conditions which are popularly regarded as belonging to Indian Summer 
obtain quite as frequently in other seasons as during the autumn months. 

If you can suggest some better method of tabulating the data or de- 
sire a more complete statement I will be glad to have it done. 

These periods relate to the seasons ordinarily designated in meteorolo- 
gies as the mild, dry period, characterized by a hazy and smoky condi- 
tion of the atmosphere, and occurring at the ending of October and the 
beginning of November. 

The records at this office show that these periods do not occur with 
any regularity in the successive seasons, and in some years do not occur 
at all. 

1872, Indian Summer set in apparently on September 30, with a hazy 
and smoky condition; lowest preceding temperature, 40°, on September 
27; continued till October 28; cirrus clouds prevailing; rain, 0.56 inches; 
winds, from calm to 32 miles, generally, however, light from calm to 12 
miles; variable, but mainly northwest; highest barometer, 30.49, on 24th; 
lowest, 29.44, on October 15; mean temperature, 46.7°; maximum, 75°, 
on 20th; minimum, 29°, on 11th; killing frost October 10; temperature, 
32°; rain, 0.22 on 22d, 0.21 on 6th, and 0.13 on 22d of November. Sep- 
tember, mean temperature, 62°; rainfall, 8.72. October, mean tempera- 
ture, 47°; rainfall, 0.73. November, mean temperature, 30°; rainfall, 1.99. 

1873, from October 7 to 25 hazy and smoky condition; lowest preced- 
ing temperature, 36°, on 6th; cirrus and upper cumulus clouds pre- 
vailing; rain, 0.06 on 16th, 0.72 on 17th, 0.01 on 21st, and 0.01 on 22d; 
winds, from calm to 10 miles, mainly southerly and southwest; highest 
barometer, 30.48, on 25th; lowest, 29.53, on 21st; minimum temperature, 
26°, on 23d; maximum, 75°, on 15th; mean, 49°; evidently killing frost 
occurred on the 22d. Mean temperature for September, 60°; rainfall, 
2.89; mean temperature for October, 46°; rainfall, 1.96; mean tempera- 
ture for November, 30°; rainfall, 1.72. 

1874, evidently beginning September 28 and ending October 25. Clear, 
hazy and smoky weather predominating, but stratus clouds frequently 
occurring; rain, 0.11 on 5th, 0.07 on 10th; winds, 2 to 26 miles, generally 
averaging 10 miles, mainly northwest to southwest, few easterly; maxi- 
mum barometer, 30.56, on 13th; lowest barometer on Ist, 29.54; mean 
temperature for the period, 54.4°; maximum, 78°, on 20th; minimum, 28°, 
on 13th; killing frost on the 12th; mean temperature for September, 65°; 
rainfal!, 4.51; mean temperature for October, 50°; rainfail, 1.90; mean 
temperature for November, 35°; rainfall, 2.69. 

1875, from October 18 to 24, haze on all days; lowest preceding tem- 
perature, 29°, on September 27; killing frost; no clouds; no rain; winds 
southwest, from 5 to 20 miles; highest barometer, 30.16, on 18th; lowest 
on 23d, 29.68; mean temperature, 48.8°; maximum, 78°; minimum, 33°. 
Here are six days only that can be called Indian Summer, such periods 
are common to all months of the year. September, mean temperature, 
57°; rainfall, 4.31. October, mean temperature, 44°; rainfall, 2.37. No- 
vember, mean temperature, 31; rainfall, 1.16. 

1876, from October 1 to 28, light haze and smoke occurred on six days 
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only; lowest preceding temperature, 32°, on September 30; weather 

enerally cloudy, very few clear days; rain, 0.38 on 5th, 0.07 on 13th, 
0.43 on 19th, 0.54 on 20th; highest barometer, 30.48, on 15th; lowest on 
5th, 29.33; mean temperature for the period, 44°; maximum, 68°, on 2d; 
minimum, 23°, on 15th. Practically no conditions of Indian Summer. 
September, mean temperature, 58°; rainfall, 3.66, October, mean temper- 
ature, 44°; rainfall, 1.62. November, mean temperature, 35°; rainfall, 3.57. 

1877, four days of haze and smoke; lowest preceding temperature, 33°, 
on October 5; few clouds; no rain; winds southwest, from 4 to 20 miles; 
barometer about normal; mean temperature, 52°; no conditions of Indian 
Summer. September, mean temperature, 63°; rainfall, 0.48. October, 
mean temperature, 50°; rainfall, 7.15. November, mean temperature, 35°; 
rainfall, 4.95. 

1878, practically no period without rain; none of haze or smoke; no 
distinguishing periods to suggest the possibility of Indian Summer. 
September, mean temperature, 63°; rainfall, 4.03. October, mean tem- 

srature, 49°; rainfall, 4.13. November, mean temperature, 41°; rain- 
fall, 1.01. 

1879, from October 19 to November 1, generally clear, smoke and haze 
to some extent, not marked; rain, 0.03, on 27th; trace of snow on Novem- 
ber 1; lowest preceding temperature, 30°, on September 24, evidently 
killing frost; highest barometer, 30.60, on 25th; lowest, 29.63, on 27th. 
Mean temperature, 43°; maximum, 68°, on 22d; mjnimum, 17°, on No- 
vember 1. 

1880, from October 1 to 15, generally clear, haze and smoke prevailed; 
rain, 0.01 on 3d, 0.20 on 14th; lowest preceding temperature, 35°, on 
September 30; killing frost on October 18, or temperature of 30°. Mean 
temperature, 56.89; maximum, 77°, on 10th; minimum, 38°, on 13th; 
winds averaging 16 miles, and southwest to northwest; highest barome- 
ter, 30.46, on 12th; lowest, 29.60, on 14th. September, mean temperature, 
60°; rainfall, 1.85. October, mean temperature, 48°; rainfall, 0.51. No- 
vember, mean temperature, 27°; rainfall, 0.82. 

1881, no period of haze or smoke; rain abundant in October, light 
and scattered in November; 2 clear days in October, 6 clear in November. 
September, mean temperature, 64°; rainfall, 4.28. October, mean temper- 
ature, 52°; rainfall, 6.04. November, mean temperature, 37°; rainfall, 
1.69. 

1882, no conditions of Indian Summer; from October 17 to 27 no rain 
fell; dense haze on the 21st; wind, average 16 miles, south prevailing. 
September, mean temperature, 63°; rainfall, 1.31; October, mean tempera- 
ture, 56°; rainfall, 2.83, November, mean temperature, 40°; rainfall, 2.05. 

1883, ice formed October 20; temperature gradually increased till No- 
vember 11; snow on the 14th; heat lightning on the 20th; thunderstorm 
on the 26th; very few records of light haze and smoke; maximum tem- 
perature of the period, 60.5°, November 5; minimum, 24°, on November 
11; northerly winds predominated, the last of October averaging 12 miles, 
and to November 20 mainly northwest and southwest, averaging 15 miles; 
highest barometer, 30.50, October 20; lowest, 29.46, October 29; haze on 
the 19th and 21st; total rain in October, 0,52; in November, 1.34. Sep- 
tember, mean temperature, 57°; rainfall, 2.32; October mean temperature, 
49°; rainfall, 1.92; November, mean temperature, 35; rainfall, 1.81. 

1884, from October 9 to November 23, or from the first killing frost to 
the ending of the high mean temperature, light haze recorded in ten in- 
stances; maximum temperature of the period, 74°, October 20; minimum, 
25.6°, November 26; highest barometer, 30.52, October 14; lowest, 29.55, 
November 22; winds, southwest and averaging 16 miles; total rain of 
October period, 0.61, and of November, 1.35. September, mean tempera- 
ture, 64°; rainfall, 2.82; October, mean temperature, 53°; rainfall, 2,18; 
November, mean temperature, 35°; rainfall, 1.45. 

1885, after killing frost on October 21, no mention made of haze as oc- 
eurring in October or November; rain October 24, 0.27 and on 31st, 0.28; 
maximum temperature, 69.5°, on the 26th of October; minimum, 22.59, 
November 16; highest barometer, 30.34, November 27; lowest, 29.49, on 
the llth; wind, westerly and averaging 12 miles. September, mean tem- 
perature, 60°; rain, 3.30; October, mean temperature, 46°; rain, 2.40; 
November, mean temperature, 38°; rain, 1.53. 

1886, dry period beginning October 25, ending practically on November 
15; rain on the 2d, 3d, 9th, and 10, and snow on the 6th; total, 0.28 inch; 
no haze recorded; lowest preceding temperature, 31°, October 2; highest 
barometer, 30.56, October 26; lowest, 29.69, November 2; temperature 
shows a gradual decrease; maximum, 69.4°, October 31; minimum, 15.4°, 
November 19; winds, southwest in October and west in November. Sep- 
tember, mean temperature, 61°; rain, 2.38; October, mean temperature, 
53°; rain, 2.31; November, mean temperature, 34°; rain, 1.62. 

1887, dry period began October 24, ended November 17; rain, 0.01, on 
the 29th October and 0.32, on November 9; light haze October 25 and 
November 7; lowest preceding temperature, 24.5°, October 22; maximum 
temperature of period, 68.7°, November 6; minimum, 14.8°, on Novem- 
ber 25; first killing frost, October 8; thunderstorms, 2d, 5th, 6th, and 7th 
of October; highest barometer, 30.53, on October 25; lowest, 29.19, on 
19th of November; prevailing wind, southwest and west, averaging 16 
miles. September, mean temperature, 60°; rain, 4.36; October, mean 
temperature, 46°; rain, 2.43; November, mean temperature, 36°; rain, 
0.85 inch. 

1888, killing frost October 3; dry period from November 11 to 27; no 
record of haze or smoke; temperature shows gradual decrease; maxi- 
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mum, 59°, on 14th; minimum, 14°, on 17th; winds, light and mainly 
northwest, averaging 7 miles; highest barometer, 30.68, on the 20th; 
lowest, 29.90, on the 15th; first snow, November 10. September, mean 
temperature, 57°; rain, 0.99; October, mean temperature, 46°; rain, 1.18; 
November, mean temperature, 39°; rain, 1.46. 

1889, September 27, killing frost; first snow October 6, 0.01 inch; from 
October 1 to 31, 0.56 rain only; maximum temperature, 74°, on 11th; mini- 
mum, 31°, on 21st; lowest preceding temperature, 34°, on September 27; 
light haze recorded on 3d, 13th, and 18th; average wind, 11 miles; pre- 
vailing, 27 per cent, north; highest barometer, 30.52, on 23d; lowest, 
29.62, on 25th. September, mean temperature, 60°; rain, 3.45; October, 
mean ee 47°; rain, 0.56°; November, mean temperature, 36°; 
rain, 2.71. 

1890, short, dry period from November 18 to 29th; killing frost Octo- 
ber 20th; no haze nor smoke recorded; temperature, normal for October; 
November temperature about normal; few traces of rain. 

1891, October 18 to November 7, dry, smoky and hazy; killing frost 
October 16th; temperature, 30°; maximum temperature, 70°, on 29th of 
October; minimum, 27°, on November 3; rain, 0.01, on October 26; high- 
est barometer, 30.50 November 2; lowest, 29.85 November 5; winds, 
mainly southwest, averaging 10 miles. September, mean temperature, 
67°; rain, 0.18. October, mean temperature, 51°; rain, 1.66. November, 
mean temperature, 33°; rain, 3.40. 

1892, from October 3 to 30, inclusive, light haze on 9th; rain, 0.14, on 
15th, and 0.04 on 18th; mean temperature of period, 52°; maximum, 74°, 
on 3d and 15th; minimum, 29°, on 30th; highest barometer, 30.33, on 30th; 
lowest, 29.56, on 7th; average wind velocity, 9 miles west and northwest; 
total rainfall, 1.66; mean temperature, 52.2°. September mean, 62°; 
rainfall, 2.21. November mean, 33°; rain, 1.84. 

1893, November 3 to 20, inclusive; 0.12 inch rain on 12th; no record of 
haze or smoke; dense fog 6th, 8th, 9th, 10th, and 11th; average wind, 
10 miles, mainly westerly; highest barometer, 30.25, on 11th; lowest, 
29.70, on 16th; maximum temperature, 67.69, November 16th; minimum, 
16°, on the 18th; average temperature for the period, 39°; for the month, 
35°; total rain for the month, 1.20. September mean temperature, 62°; 
rain, 3.24. For October, mean temperature, 50°; rain, 1.62. 

1894, dry period from November 14 to December 6, inclusive; mean 
temperature, 31°, about normal for the month of November; maximum, 
50°, on the 19th; minimum, 6°, on 19th; highest barometer, 30.71, on 
November 28; lowest, 29.45, on November 15; no mention of haze or 
smoke; dense fog.on 22d and 30th, also December 1; average wind, 11 
miles, westerly and northwest; killing frost on September 25th; total 
rain, 1.69; 0.10 snow on 28th. 

1895, practically entire month of October dry; total rain, 0.52 inch, 
2.03 below the normal; temperature, 5° below the normal; traces of snow 
occurred; maximum temperature, 74°, on the 2d; minimum, 20°, on the 
30th; killing frost on the 30th of September; highest barometer, 30.51, on 
the 30th; lowest, 29.59, on the 26th; Dense smoke mentioned on the 25th 
and 30th only; no haze recorded; westerly winds, averaging 11 miles. 
September, mean temperature, 66°; rain, 1.82. October mean, 45°; rain, 
0.52. November, mean temperature, 34°; rain, 2.77. 

1896, October 1 to 31, inclusive; snow on the 17th and 19th, 0.46 
melted; total for the month, 1.02 or 1.32 below the normal; slightly hazy 
on 7th and 13th; normal temperature, 49.3°; about normal for Nevem- 
ber; mean for the month, 46.9; highest barometer, 30.41, on 8th; lowest, 
29.50, on 30th; killing frost October 18; winds, northerly, average, 9.4. 
September, mean temperature, 58°; rain, 5.72. October, mean tempera- 
ture, 47°; rain, 1.02. November, mean temperature, 36°; rain, 2.48. 

1897, October 1 to 11, inclusive; total rain, 1.05; no snow; maximum 
temperature, 88°; minimum, 34°; mean, 56.1° or 7° above the normal; 
highest barometer, 30.50, on 17th: lowest, 29.43, on 11th; winds, south- 
east,9.6 average; no haze, except on one date. September, mean tempera- 
ture, 67°; rainfall, 1.48. October, mean temperature, 56°; rainfall, 1.05. 
November, mean temperature, 36°; rainfall, 1.87. 

1898, Indian Summer evidently did not occur; entire month of October 
rainy; amount 4.38 or 2.04 above the normal; mean temperature equals 
the normal; light and scattered rains in November; no period free from 
showers; temperature o*® November slightly above the normal; light 
haze recorded on the 9th and 23d of November. September mean, 65°; 
rain, 1.98. October mean, 49°; rain, 4.38. 

1899, no haze recorded; rain throughout the month of October light 
and regular although deficient, 1.13 below the normal. The temperature 
is, however, 7° above the normal; first twelve days of November com- 
paratively dry, entire rain of period, 0.15; one inch of snow on the 2d. 
No haze or smoke recorded. Mean temperature about normal, or 43°. 
September, mean, 61°; rain, 3.04; October, mean, 56°; rain, 1.21; No- 
vember, mean, 44°; rain, 1.61. 

1900, from October 7 to 28, inclusive, rain 0.36 only. Total fall for 
the month, 2.22, slightly below the normal. Temperature for this period 
slightly below the normal, while for the month it is considerably above 
the normal. Nohaze recorded. Winds westerly and averaging 9.8 miles. 
September mean temperature, 65°; rain, 3.51; November mean tempera- 
ture, 36°; rainfall, 2.25. 


The complete records at this office show that haze and smoke occur in 
all months, and much oftener in summer than in autumn. 
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Asa occurrence after rains, the temperature falls temporarily 
and then gradually increases till the next rainfall. 

There is a gradual decrease of temperature during September, Octo- 
ber, and November; when the winds increase in velocity and rains occur 
the temperature falls rapidly and may produce killing frosts or even a 
trace of snow; then follows a general rise to the normal. Now, if a dry 
period sets in, the air becomes filled with dust, smoke, ete., which pro- 
duce a hazy condition; but if in this period a light rain occurs the air will 
become clear and pure as before. 

If rain falls throughout the entire period, these conditions are entirely 
lacking. 

A gradual increase of temperature occurs usually in May. After a dry, 
warm period, a rain occurs, and the temperature falls sufficiently low for 
frost toform. This period, which Hon. J. R. Sage has so happily termed 
the ** May Dip,’’ occurs with much more regularity as regards time than 
the fall period. 

Years in which the Indian Summer conditions were marked: 1873, 1874, 
1880, 1884, 1886, 1887, 1891, 1892, 1895. 

Years in which the conditions were slightly marked: 1872, 1875, 1876, 
1879, 1883, 1885, 1888, 1889, 1890, 1896, 1897, 1900. 

Years in which the conditions were entirely lacking: 1877, 1878, 1881, 
1882, 1893, 1894, 1898, 1899. 


HAWAIIAN CLIMATOLOGICAL DATA. 
By Curtis J. Lyons, Territorial Meteorologist. 


OBSERVATIONS AT HONOLULU. 


The station is at 21° 18 N., 157° 50’ W. It is the Weather Bureau station Punahou. (See 

fig. 2, No. 1, in the Montuty Weatuer Review for July, 365. 
awaiian standard time is 10° 30° slow of Greenwich time. onolulu local mean time 

is 10% 31" slow of Greenwich. 

Pressure is corrected for temperature and reduced to sea level, and the gravity correction, 
—0.06, has been applied. 

The ave direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 


The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of 
wind force, or amounts of cloudiness, connected by a dash, indicate change from one to the 


other. 
The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich 


time, on the respective dates. 
The rain gage, 8 inches in diameter, is 1 foot above nd. Thermometer, 9 feet above 


ground, Ground is 43 feet, and the barometer 50 feet above sea level. 


Meteorological Observations at Honolulu, September, 1902. 


During twenty-four hours preceding 1 p.m. Greenwich => 
- time, or 1:30 a. m. Honolulu time. |& 
2 Tempera- Sea-level 2g 
: ease, Means. | Wind. 3 pressures, | 32 
Date. 33 
esl ge | fi} 
Fis gig fs iz 
Bix |e 4 
| | 
73 ‘dad ne. 5 30.08 29.94 0.02 
2...../ 2091/75 | 71 | 72 | 657 68 | ne. 54) 5 | 30.01 | 29. 0.10 
29.9174 | 71.5983 | 73 | 71.5 83 | ne. 3| 7 29.97 | 29.88 0.14 
29.99 73 70.5} 85 | 73 | 60.5 75 | noe. 3 3001 29.89) 0.00 
5....., 29.95) 77 | 71 85 | 71 | 683 73 | ne. 2) 3.01 29.9% 0.01 
6....., 29.95/76 | 69 | 74 | 67.3 69 | ne. 3 5-2 29.98 29.89 0.01 
7...../ 29.99/76 | 70 | 74 | 66.5 69 | ne. 3) 5/3003 294 O01 
2.99/76 | 69.5984 | 74 | 66.7 70 | ne. (3-1) 30.05 | 29.97) 0.01 
29.98/75 | 69 [83 | 73 | 66.7 72 | ne. 34/35 30.08 | 29.96 0.27 
10. 7 | 69.5182 | 71 | 66.5 71 | nne. 3-0) | 30.01 | 29.89) 0.06 
29.90 72 | 69.5 71 | 68.0, 77 | ne. 2-0 | 7-1 29.96 | 29.85 0.25 
29.95/68 67 [84 | 69 | 70.0 81 | (0-1) 3 | 29.99) 22.90 0.00 
29.9470 (68.7985 68 | 69.7 82 | ow. 1-0 | 3-0 30.00 | 29.93 0.00 
14..... 22.9670 627983 68 (69.3 81 | sw-nw. 3 | 30.00/ 29.90 0.00 
20.94/70 | 627783 | 69 69.5 78 (sw. 1-0) 4  30.02/ 29.93 0.00 
29.95/71 (69 786 69 | 69.7 80 | nse. 1-0 | 4-1 | 30.00 | 29.89 0.00 
29.91 84 | 71 | 68.7 76 | w. 1-0 3-10 29.96 | 29.88 0.00 
(29.93 69 67.8785 | 69 | 69.7 80 | se-ne, (1-0) | 29.98 | 29.88 0. 01 
29.93 68 | 67.5983 | 69 | 69.3 87 | sene 1-0 O8 29.97/ 29.99 017 
29.83 69 | 67 69.7 85 | sene. 1-0) 1-9 29.93 29.83 0.51 
29.8473 | 70 [82 | 68 | 70.0 83 | se. 1-0 0-3 29.86 29.79 0.01 
29.95/77 | 71.5784 | 70 | 70.5 79 | we. 1-0 2-10 29.99 | 29.89 0.27 
29.99/77 (60.5984 | 73 | 687 ne. 30.04 | 29.95 0.10 
29.96/76 | 685783 | 75 65.7 66 ne. 4) 30.04 29.94 0.01 
29.9876 | 685983 (75 65.5 65 | ne. | 4) 3 30,00| 29.91 0.01 
29.99/75 | 69 183 | 75 | 65.0 64 | ne. 4, 3/ 30.01 29.92 O02 
| eee 29.98/76 | 68 983 | 74 | 65.5 67 | ne. 30.06 | 29.93 0.00 
29.94/76 | 69.5) 82 | 75 | 65.0 65 nne, 2/3001 29.91 O02 
29...../ 29.93/75 | 69 [83 | 75 | 76 | ne. 29.98 29.90 0.23 
29.91) 73 | 69 [82 72 | 67.7 74 ne. 2-0 | 6 | 29.90 29.89 0.08 
| 
Means.| 29,950, 73.4 69.2983.5 71.6 G20 74.7.......... | | | 
| 
| 
Mean temperature for ber, 1902, (6 +24 9+ 3) =77.2; normal is 77.3. Mean pres- 
sure for September, 1902, (9+ 3 + 2) = 29.946; normal is 29.968. 


These temperatures are ob- 
values are the means of 


* This pressure is as recorded at 1 p. m., Greenwich time. 
served at 6 a m., local, or 431 p. m., 
(6+94+2+9)+4 Beaufort scale. 


Greenwich time. { 
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Rainfall data for September, 1902. 
¢ 
Stations. 3 = Stations. 
< Bi < 
HAWAII. OAHU. Inches. 
HILO, e. and ne. Feet. | Inches. Punahou (W. B.), sw........ 2.27 
100) «10.15 Kulaokahua(Castle), sw..... 1.83 
mee 100 «12.25. S. Naval Station, sw...... 6 1.39 
| 200 15.03 Makiki Reservoir .......... 120 3.23 
| 300, 13.01 Kapiolani Park,sw.......... 10 0. 82 
| 19.54 Manoa(Woodlawn Dairy),c. 285 6.48 
| 11.26 Manoa (Rhodes Gardens)... 300 10.04 
9.38 School street (Bishop), sw... nO 2.44 
Insane Asylum, sw.......... 30 1.83 
8.34 | Kalihi-Uka, sw.............. 260 6. 22 
6.30 Nuuanu (W. W. Hall), sw... 50 2. 36 
Paauhau (Mill)............... | 300) 5.30) Nuuanu (Wyllie street)..... 250 3. 62 
Honokaa 425 6.00 | Nuuanu (Elec. Station), sw.. 405 5. 22 
700 5.12 Nuuanu (Luakaha), c....... 850 10, 02 
KOHALA, || Waimanalo, ne..............| 25 
200 5. 37 || Maunawili, ne............... | 300, 6.74 
Kohala (Mission) ............ 521 100 5. 46 
Kohala (Sugar Co.)........... 235 44.90 Ahuimanu,ne............... 9. 37 
Puuhue Ranch.............../1, 847 2.99 || Ewa Plantation, s............ 60 1.04 
KONA, W | U.S. Experiment Station..... 350 2.34 
Holualoa....... 1,350 | 10.27 | U.S. Magnetic station ...... 0.72 
1, 580 9.18 | Nahuina ( Laniakea) ........ 1,150 7. 68 
25 5.11 Tantalus Heights............ 1,360 6. 93 
KAU, se. KAUAL. 
Kahuku Ranch............... 1,680 3.85 Lihue (Grove Farm), e...... / 200 2.12 
token | | Lihue (Molokoa),e.......... 300 3.12 
| 650 2.79) Lihue (Kukaua),e........... 1,000 7.77 
| 310; 2.30 || Kealia,e.. 15 1.48 
850 3.31 || Kilauea, me.................. 325 2.31 
Voleano House............... 4,000 5.00 Wahiawa Mountain, s....... 2, 100 10. 20 
Olaa, Mountain View ........ 1,690 | 13. 86 —- (Residence) ....... | 850 3.81 
MAUL 800 3. 68 
Kipahulu, 300) 7.74 | 
800) «13.31 | Dela August reports. 
Kula (Erehwon), n........... 4,500; 5.61 || Pahala 2.14 
Kula (Waiakoa), n........... 2,7 2.28 || Honokaa (1,100) ............]..... 16. 59 
1,400 | 3.35 || Wyllie street 4.42 
| 180; 1.40 || Tantalus Heights .......... |...... 9,39 


Nore.—The letters n, 8, e, w, and ¢ show the exposure of the station relative to the winds, 
GENERAL SUMMARY FOR SEPTEMBER, 1902. 


Honolulu.—Temperature mean for the month, 77.2°; normal, 
77.3°; average daily maximum, 83.5°; average daily minimum, 
71.6°; mean daily range, 11.9°; greatest daily range, 17°; least 
daily range, 7°; highest temperature, 86°; lowest, 67°. 

Barometer average, 29.946; normal, 29.968; highest, 30.06, 
26th; lowest, 29.79, 20th; greatest 24-hour change, that is, from 
any given hour on one day to the same hour on the next, .11; 
lows passed this point on the 10th, 20th and 30th; highs 
on the 7th, 14th and 26th. The barometer has been below 
the normal since the month of May; the average for the nine 
months of this year is also low. 

Relative humidity average, 74.7 per cent; normal, 68.5 per 
cent; mean dew-point, 68°; normal, 66°; mean absolute mois- 
ture, 7.51 grains per cubic foot; normal, 7 grains; dewy morn- 
ings continuously, 11th to 21st. 

Rainfall, 2.27 inches; normal, 1.98 inches; rain record days, 
22; normal, 18; greatest rainfall in one day, 0.51, on the 20th; 
total at Luakaha, 10.02 inches; normal, 10.21 inches; total at 
Kapiolani Park, 0.82 inch; normal, 0.38 inch. 

The artesian well level fell during the month from 33.10 to 
32.95 feet above mean sea level. September 30, 1901, it stood 
at 33.20. The average daily mean sea level for the month was 
9.68 feet, the assumed annual mean being 10.00 feet above 
datum. For September, 1901, it was 10.46. Trade wind days, 
19 (3 of north-northeast); normal 26. Average force of wind 
during daylight, Beaufort scale, 1.9. Average cloudiness, 
tenths of sky, 3.07; normal, 4.0. 

Approximate percentages of district rainfall as compared 
with normal: Hilo, 160 per cent; Hamakua, 300 per cent; Ko- 
hala, 165 per cent; Waimea (Hawaii), 200 per cent; Kona, 125 
per cent; Kau, 200 per cent; Puna, 190 per cent; Maui, 175 per 
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cent; Oahu, 125 per cent, excepting Kahuku, 270 per cent; 
North Kauai, 60 per cent; South Kauai, 125 per cent. The 
rains were quite evenly distributed through the month. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, mean maximum, 81.3°; mean minimum, 71.6°; Waimea, 
Hawaii, 2,730 elevation, 81.6° and 64.7°; Kohala, 521 elevation, 
80.8° and 68.4°; Waiakoa, Kula, Maui, 2,700 elevation, 81.8° 
and 62.0°; Ewa Mill, 50 elevation, 86.0° and 69.8°; United 
States Experiment Station, 85.9° and 71.4°; United States 
Magnetic Station (near Ewa), 50 elevation, 89.8° and 69.8°; W. 
R. Castle, Honolulu, 50 elevation, highest, 86°; lowest, 68°; 
mean, 77.1°. 

Ewa Mill mean dew-point, 66.4°; mean relative humidity, 
68.2 per cent; United States Magnetic Station, 67.7° and 68.0 
per cent; Kohala, Dr. B. D. Bond, 68.5° and 84.0 per cent. 

Earthquakes reported: Pepeekeo, 24th, 9:30 p. m., and Hilo, 
28th, 6:13 a. m., smart shock, “severest in six years;’’ Keala- 
kekua, 19th, 5:30 p. m.; Waimea, 26th evening, 27th evening, 
and the morning of the 28th. During the first half of the 
month the molten lava disappeared from the pit in Kilauea; 
on the 16th active again and rising, light visible at 30 miles 
distance. The glows brighter than in August. 

Light fall of snow on Mauna Kea, 20th. No electric storms 
noted. Heavy surf, Ist to 4th,and 27th. Tidal wave on Puna 
coast, southeast Hawaii, on 2d. Calm weather 10th to 21st, 
without trades. 


RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. Putiwips, in charge of Library, etc. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. When the author of an 
article is not known the title is preceded by a . 

Scientific American. New York. Vol. 87. 


—— Temperature and Humidity Regulators. P. 201. 
Collins, Frederick. Some New Detectors for Wireless Telegraphy. 


Pp. 220-221. 

Hall, Alfred BE. Curious effect of Lightning on a Brick Chimney. 
P. 336. 

Fyfe, H.C. Experiments at St. Catherine's with Fog Signals. P. 
240. 


Commercial Utilization of Atmospheric Elements. Pp. 254-255. 
Scientific American Supplement. New York. Vol. 54. 

Dewar, James. History of Cold and the Absolute Zero. Pp. 
22386-22387; 22370-22371; 22406-22407. 

Cold Weather and Belated Crops in Germany. P. 22412. 

Mott, S. D. Aerodromes. Pp. 22416-22420. 

Philosophical Magazine. London. 6th series. Vol. 4. 

Everett, J. D. On the Comparison of Vapour-Temperatures at 
Equal Pressures. Pp. 335-338. 

Edser, Edwin. The Diffraction of Light from a dense to a Rarer 
Medium, when the Angle of Incidence exceeds its Critical Value. 
Pp. 346-352. 

Thomson, J. J. Experiments on Induced-Radioactivity in Air, and 
on the Eleetrical Conductivity produced in Gases when they pass 
through Water. Pp. 352-367. 

Wood, R. W. On the Electrical Resonance of Metal Particles for 
Light-Waves. Pp. 425-430. 

Stevenson, John. The Chemical and Geological History of the 
Atmosphere. Pp. 435-451. 

Nature. London. Vol. 66. 

Nutting, P. G. The effect of Light on Cyanin. P. 416. 

—— Sea Temperature Variations on the British Coasts. Pp. 452-453. 

—— Snow-waves and Snow-drifts. Pp. 453-454. 

—— The Upper Air and Auroras. Pp. 474-476. 

Sherborn, C. Davies. Effect of a Lightning Flash. P. 492. 

—— Convention of Weather Bureau Officials. Pp. 543-454. 

Terrestrial Magnetism. Baltimore. Vol. 7. 

Nippoldt, A. Ueber die meteorologische Natur der Variationen 

des Erdmagnetismus. Pp. 101-114. 
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Beattie, J. C. Work in Terrestrial Magnetism and Atmospheric 

Electricity in South Africa. Pp. 114-115. 
Geographical Journal. London. Vol. 20. 

Andersson, J. Gunnar. The Winter Expedition of the ‘* Antare- 
tic ’’ to South Georgia. Pp. 405-408. 

—— The Arctic Expeditions—Return of Sverdrup, Peary, and Bald- 
win. Pp. 434-438. 

The Scottish National Antarctic Expedition. Pp. 438-440. 
Journal of Geography. Lancaster. Vol. 1. 

Chamberlin, J. F. Climatic Conditions in Southern California. 
Pp. 297-303. 

Ward, R. DeC. Relative Humidity of our Houses in Winter. Pp. 
310-317. 

Scottish Geographical Magazine. Edinburg. Vol. 18. 
Bruce, W.S8S. Scottish National Antarctic Expedition. Pp. 536- 
543. 
American Inventor. Washington. Vol. 9. 
McAdie, Alex. C. Fog Studies. Pp. 209-214. 
Astrophysical Journal. Chicago. Vol. 16. 

var. Frank W. The Absorptive Power of the Solar Atmosphere. 
Pp. 73-92. 

Peters, G. H. Some results of the Total Eclipse in Sumatra of 
May 18, 1901, obtained with the Photoheliograph at Fort de Kock. 
Pp. 92-97. 

Symons’s Meteorological Magazine. London. Vol. 87. 

Lockyer, Norman, and Lockyer, William J.S. A Short Pe- 
riod of Solar and Meteorological Changes. Pp. 120-122. 

—— An African Rainmaker. Pp. 122-124. 

Proceedings of the Royal Society. London. Vol. 70. 
Travers, Morris W.; Senter, George; and Jacquerod, Adrien. 
On the Measurement of Temperature. Pp. 484-491. 
Aeronautical Journal. London. Vol. 6. 
Bacon, John M. Balloon Ascents in Thunderstorms. Pp. 62-65. 
—— The St. Louis Airship Competition. P. 68. 
Ciel et Terre. Bruzxelles. 24me Année. 
W., P. Notes sur les éruptions du mont Pelé. Pp. 374-382. 
Revue Scientifique. Paris. 4me séries. Tome 18. 
B., L. La météorologie des Etats-Unis en 1901. Pp. 400-401. 
Annuaire de la Société Météorologique de France. Paris. 50me Année. 

Raulin, V. Les régimes pluviométriques saisonnaux des [les Bri- 
tanniques. Pp, 129-139. 

Maillet, Edmond. Résumé des observations centralisées par le 
Service Hydrométrique du Bassin de la Seine pendant l'année 1900. 
Pp. 145-168. 

Comptes Rendus de V Académie des Sciences. Paris. Tome 135. 

Janssen, J. Sur les travaux de cette année, da l’observatoire du 
sommet du mont Blane. Pp. 341-343. 

Jodin, Victor. Sur la durée germinative des graines exposées i 
la lumiére solaire. Pp. 443-444. 

Deslandres, H. Organisation, a l’Observatoire de Meudon, des 
spectrographes automatiques dits des vitesses, qui enregistrent les 
mouvements radiaux et l’épaisseur de la chromosphére solaire. 
Pp. 500-503. 

Guillaume, J. Observations du soleil faites a l'Observatoire de 
Lyon pendant le premier trimestre de 1902. Pp. 523-525. 

La Nature. Paris. 30me Année. 

Perand, H. Nouveau composé volatil dans l’air atmosphérique. 
P. 198. 

Corbigny, Brossard de. Cerf-volant porte-amarres de sauvetage 
et de sport. Pp. 219-222. 

Archives des Sciences Physiques et Naturelles. Geneve. 4me séries. Tome 14. 

Rabot, Charles. Essai de chronologie des variations des glaciers. 
Pp. 133-150. 

Meteorologische Zeitachrift. Wien. Band 19. 

Sprung, A. Photographische Aufnahmen des Sonnenring-Phino- 
mens vom 13 Miirz 1902, zu Potsdam. Pp. 345-348. 

Goeldi, E. A. Zum Klima von Paré. Pp. 348-366. 

Hergesell, G. Vorliufiger Bericht iiber die internationale Ballon- 
fahrt vom 6 Marz 1902. Pp. 366-367. 

—— Tiglicher Gang der meteorologischen Elemente am Observato- 
rium auf Mauritius. P. 367. 

—— Tiiglicher Gang des Luftdrucks und der Temperatur zu Rosario, 
Argentinien. Pp. 367-369. 

MacDowall, Alex. B. Mond und Wetter. Pp. 369-370. 

Maurer, J. Meteorologische Station St. Gotthard-Hospiz. Pp. 370- 
371. 

Der Mai 1902. P. 371. 

Fényi, J. Ueber den Gewitterregistrator in einer neuen sehr ein- 
fachen Form. Pp. 371-372. 

Kossatsch, M. Ueber eine Liicke inden Theorien der Wirme und 
der Temperaturiinderungen im Boden. Pp. 272-273. 

Ueber die normale Vertheilung der magnetischen Deklination 

und Inklination in Frankreich. Pp. 373-374. 

Gewitter und Hagel im Department de l’Herault 1875-1899. P. 
374. 

—— Sonnenscheindauer zu Montpellier. P. 374. 
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—— Resultate der meteorologischen Beobachtungen auf dem Ben 
Nevis im Jahre 1900. Pp. 374-375. 
—— Meteorologische Beobachtungen im Glen Nevis. Pp. 375-376. 
—— Einstellung der meteorologischen Beobachtungen auf dem Ben 
Nevis. P. 376. 
R. Plumandon fiber die Dauer der Hagelfille. Pp. 376-377. 
Pernter, J.M. Hagel ohne elektrische Entladungen. P. 377. 
Pp. 378-381. 


—— Ameisenregen. Pp. 377-378. 

Hann, J. Meteorologische Beobachtungen zu Quito. 

Neumayer, G. Forschungen auf dem Gebiete des Erdmagnetis- 
mus innerhalb der Polarregionen und deren Einfluss auf die Theo- 
rie. Pp. 381-382. 

Schubert, J. Der Wirmeaustausch im festen Erdboden, in Ge- 
wissern und in der Atmosphire. P. 382-383. 

—— R. Assmann iiber die Existenz eines wirmeren Luftstromes in 


der Héhe von 10-15 km. Pp. 384-385. 
—— Luftelektrische Beobachtungen. Pp. 385-386. 


~—— Dauer der Dimmerung in den Tropen. P. 386. 

Richter, C. M. Sonnenflecken, Erdmagnetismus und Luftdruck. 
Pp. 386-389, 

Fényi, J. Einige Ergebnisse des Pluviographen in Kalocsa ( unga- 
risches Tiefland). Pp. 389-391. 

— — Dunkelheit wihrend des Tages in London. P. 391. 


——Ein Drache fiir die schottische antarktische Expedition. P. 391. 
Gaea. ig. 38 Jahrg. 
—— Die Temperaturverhiltnisse des nordatlantischen Oceans. P. 
636 


—— Blitzschutzvorrichtungen fiir elektrische Apparate. Pp. 660-671. 

—~— Sonnenuntergangs-und Daimmerungserscheinungen in subtro- 
pischen und tropische:: Cebieten. Pp. 671-673. 

—— Téidlicher Blitzschlag in eine Schutzhiitte auf den Alpen. Pp. 
696-697. 

——— Einfluss grésseren Kohlensdiuregehaltes der Luft auf das Wach- 
stum der Pflanzen. P. 698. 

Das Wetter. Berlin. 19 J 

Klengel, Friedrich. 
Pp. 169-173. 

Assmann, Richard. Betrachtungen iber die abnorme Witterung 
des diesjihrigen Sommers. Pp. 173-184. 

nn, Richard. Drachenaufstieg wihrend eines Gewitters. 
P. 186. 

Stade, —. Gefrorener Regen. Pp. 189-190. 

Assmann, Julius, Sr. Ein Blitzschlag. P. 190. 

Grossmann, —. Zur Frage der Verlegung des wettertelegraph- 
ischen Dienstes auf eine friihere Stande. Pp. 193-196. 

—— Die zweite Versammlung der Beamten und Mitarbeiter des 
Weather Bureau im August, 1901, in Milwaukee. Pp. 196-204. 
Rimpau, W. Die Wirkung des Wetters auf die Zuckerriiben-Ern- 

ten der Jahre 1891 bis 1900. Pp. 206-214. 

Stanhope-Byre, A. Beobachtungen am Blitzregistrator, Observa- 
torium Uslar. P. 214. 

Treitschke, Fr. Verdunstungskilte in einem Eimer. P. 214. 

Otto, —. Regenbogen-Erscheinung. Pp. 215-216. 

Annalen der Hydrographie und Maritimen Meteorologie. Hamburg. 30 
Jahrg. 

—— Ableitung der normalen Morgen-und Nachmittagstemperaturen 
der deutschen Stationen fiir die Wetterberichte der Deutschen See- 
warte. Pp. 421-427. 

Burchard, O. Meteorologische Beobachtungen auf einer Winter- 
reise nach den Canarischen Inseln. Pp. 437-449. 

Petermann’s Mittheilungen. Gotha. 48 Band. 

Kassner, OC. Die Niederschlagsverteilung in Bulgarien. 
151. 

Briickner, Eduard. Zur Frage der 35 jihrigen Klimaschwank- 
ungen. Pp. 173-178. 


eteorologisches vom Mai 1902, in Leipzig. 


Pp. 145- 
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Physikalische Zeitschrift. Leipzig. 3 Jahrgang. 
Elster, J. and Geitel, H. Ueber die Radioaktivitét der im Erd- 
boden anthaltenen Luft. Pp. 574-577. 
Zeitachrift fir Gewasserkunde. Leipzig. 4 Band. 
Walter, H. Neues analytisch-graphisches Verfahren zur Bestim- 
mung der Stauweite. Pp. 65-105. 
Hertmann, R. Beitrag zur Kenntniss der Wirbelbewung. 
125. 
Memorie della Societa degli Spettroscopisti Italiani. Catania. Vol. 31, 
Bemporad, A. Sopra un nuovo sviluppo dell’ integrale della es- 
tinzione atmosferica. Pp. 131-143. 
Wolfer, A. La fréquence des taches solaires pendant l'année 1901, 
Pp. 152-155. 
Memorias de la Sociedad Cientifica ** Antonio Alzate.” Mexico. Tome I?. 
Laguerenne, Teodoro Luis. Ligeras observaciones sobre la cli- 
matologica de Mexico. Pp. 43-51. 


Pp. 106- 


CLIMATOLOGICAL DATA FOR JAMAICA. 


Through the kindness of H. H. Cousins, chemist to the Goy- 
ernment of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 


Comparative table of ramfall for September, 1902. 


| | | 


Rainfall. 
| Relative Number of 
Divisions. | area. | stations. | 
| Average. 1902. 
| Per cent. Inches. Inches. 
Northeastern division ................... 25 21 8. 34 5.48 
eee eee 22 | 47 5. 33 3.7 
West-central division ..................- 26 21 10, 53 9. 70 
7.64 5. 89 


CLIMATOLOGY OF COSTA RICA. 


Communicated by H. Prrrrer, Director, Physical Geographic Institute. 
[For tables see the last page of this Review preceding the charts. ] 


Notes on the weather.—On the Pacific slope the weather con- 
tinued dry until about the 15th, after which the rain was more 
frequent, although still scarce. In San Jose the pressure was 
normal, the temperature slightly above and the relative hu- 
midity under the mean. On the Atlantic slope the rainfall 
continued in excess at the stations at the foot of the Cordil- 
lera, while it was about normal on the coast. From Talamanca 
a strong hurricane is reported on the 14th, 0" 30" to 2" p.m. 

Notes on earthquakes.—September 9, 9" 35" p. m., slight shock, 
NE-SW, intensity II, duration7 seconds. September 11, 11" 30" 
a.m.,tremors. September 13, 2" 23" a. m., slight shock, NW-SE, 
intensity I, duration 4 seconds. September 13,9" 05" a. m., very 
slight shock, NW-SE, intensity I, duration 4 seconds. Septem- 
ber 25, 5" 27" a. m., strong shock, E-W, intensity III, duration 
8 seconds. Moreover, the Tres Rios Station reports a short and 
slight shock on the 29th, 1" 50" p. m., which was neither regis- 
tered nor felt in San Jose. 


NOTES AND 


WEATHER FIXES TRAIN LOADS. 
The following is from the Pittsburg Dispatch of recent date: 


There is a closer relation between the Weather Bureau and the opera- 
tion of freight trains than is generally known. On the Pennsylvania 
lines, and in reference to train movements from Pittsburg to the West 
and Northwest, this is particularly the case. 

Every day at noon the freight transportation department of the lines 
receives the weather report for the ensuing twenty-four hours from Ob- 
server Cox of Chicago. His district extends from the Rocky Mountains 
to the line dividing eastern Indiana from Ohio, and his standing for ac- 
curacy is such that, in the winter season particularly, the make-up of 
trains is arranged in accordance with Cox's reports—that is, the hauling 
capacity of a freight engine is decided upon on receipt of the daily bulle- 
tin. To this end four classes are arranged, designated alphabetically. 


The report being favorable places the engine's load in class A, or full ca- 
pacity, 1,750 tons. 


Class B denotes a reasonably good weather report, 


EXTRACTS. 


but limits the locomotive’s load to 1,625 tons. Still worse weather means 
a reduction of the load to 1,475 tons, or 150 tons less than class B. When 
Mr. Cox announces specially bad weather the order goes out for class D, 
which means that no engine shall leave Pittsburg for the West with more 
than 1,225 tons. In this way delays through storms and snowfalls and 
extreme low temperature are greatly lessened. 

In the case of stock trains, class A is not 1,750, but 1,450 tons, and for 
high class freight running at higher speed than ordinary freight, this 
class means only 1,525 tons per train, with the same allowance for the 
three lower classes as is given above. 

The load having been established in the office of the superintendent of 
freight transportation in accordance with the weather report, the order 
of the superintendent goes out to the trainmasters and thence to the 
yardmasters, who arrange the engine's load in accordance with instruc- 
tions. It is doubtful if the United States Weather Bureau finds more 
practical application anywhere than in operating freight trains out of 
Pittsburg to the West. 


Sepremper, 1902. 


A COMPARISON WITH THE BAROMETRIC STANDARD 
OF COSTA RICA. 


In a letter of August 13 Mr. H. Pittier states that he had 
lately sent one of his assistants to Limon, Costa Rica, with a 
new barometer that had been carefully compared with the 
standard of the Physico-Geographical Institute. The mean 
result of ten observations taken hourly during two days (July 
29 and 30) showed that the barometer at Limon read too high 
by 6.54 mm., and that this error had existed for several months. 
The instrument is an old French model with a broad cistern 
and Fortin’s adjustment for transportation. The error was 
largely due to the fact that before being transferred from one 
room to another, several months ago, the cistern had been 
properly screwed up, but had not afterwards been completely 
screwed down. Even after the latter operation had been 
properly performed on July 29 by the assistant, there was 
still need of a correction of 0.6 mm. Consequently, the faulty 
barometer was brought back to Costa Rica and the other one 
left in its place; this latter was constructed by James Green, 
of New York, and left at San Jose by William Gabb, but sub- 
sequently repaired by Negretti and Zambra; its readings may 
be relied on. 

The international comparison of the barometric standards 
of various European countries and the United States, executed 
by Prof. Frank Waldo in 1885, needs now to be renewed and 
extended to include all the American States. General mete- 
orological studies require that the pressure should be known 
to within 0.01 inch at all important stations in the Northern 
and Southern Hemispheres.—C. A. 


PHYSICS AND METEOROLOGY. 


A recent letter from a correspondent says: 

In the course of two or three years teaching of physical geography, 
etc., many questions have arisen, for some of which I have found no satis- 
factory or authoritative answers. I do not know whether it is your cus- 
tom to answer such questions either privately or through the columns of 
the Review, but I take the liberty of submitting the following queries: 

1. What effect, if any, does the increasing density of the earth’s atmos- 
phere, near the earth's surface, have upon the amount of insolation ab- 
sorbed by the atmosphere? Ido not find this given in the meteorologies 
as a cause for unequal heating of different strata of air. I have wondered 
if it has any effect. 

2. Ganot’s Physies, page 412, says that ordinary undried, but not 
especially moist, air was found in a certain experiment to absorb 72 times 
more heat than dry air. Davis's Meteorology says that water vapor is 
found by experiment to be as poor an absorber as dry air. Are not these 
statements contradictions and which is correct? To what experiments 
does Davis refer? 

3. Is there any clear explanation why increasing the temperature of 
a space increases the capacity of that space for vapor? If I understand 
correctly, a space becomes saturated when the vapor pressure becomes 
such that for every molecule of water forced into it from the evaporating 
surface one is forced out. When this equilibrium is attained would it 
not seem that raising the temperature of the vapor in the space would, 
by causing an increase in the vibration of the vapor molecules, cause a 
greater expansive force and thus prevent rather than allow more vapor 
to pass in? Of course experiment proves that more will pass in and can 
exist in the vapor state when the temperature is raised, but is there any 
explanation for it? 

4. Can the article published in the Review some time ago on the 
“Gulf Stream Myth" be regarded as authoritative? Of course the influ- 
ence of the stream has been overestimated, but does not this article 
underestimate its effect? Davis seems to think the ocean currents are 
important enough to attribute to them the cause of the deflection of the 
isotherms. Is he correct in this or has he underestimated the influence 
of the winds? 

* * * ~ * 


* * 

The following replies are published as being of general 
interest: 

1. In reply to the first question, it may be stated that the 
amount of heat absorbed by a layer of gas of given thickness 
is proportional to the thickness of the layer and its transpar- 
ency; the latter depends on density and dust or haze, there- 
fore a layer of air one foot thick absorbs more when near the 
earth's surface than when high up in the atmosphere. But 
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for dustless air this amount is so small that it.will not account 
for the unequal warmth of the different strata of air, since 
clean, dry air is exceedingly diathermanous. 

The following quotation from Prof. F. W. Very’s article on 
the “Solar Constant’’' will, perhaps, elucidate this subject: 


It is commonly supposed that the larger portion of the heat produced 
by the absorption of the solar rays remains in the lower layers of the 
atmosphere, because these are richest in the vapor of water and in dust. 
See, for example, M. Crova’s Mesure de l’intensité calorifique des radia- 
tions solaires et de leur absorption par l’'atmosphére terrestre, p. 1, 
Paris, 1876. M. Radau, Actinométrie, p. 12, says: ‘In proportion as 
the rays penetrate into the atmosphere they encounter layers more and 
more dense, and the loss which they experience through unit path is 
proportional: (1) to the actual intensity of the beam; (2) to the density 
of the layer which they traverse; (3) to a constant coefficient of absorp- 
tion * * * which varies with the nature of the rays."’ On page 14 
Radau says: ‘‘The absorption is due in great part to the vapor of water 
distributed in the lower layers of the atmosphere.’’ Although it is recog- 
nized (page 18) from the observations of Desains that the ratio of long- 
wave solar radiations on a high mountain to those at sea level must 
diminish when the air is very moist, nevertheless no objection is made 
to the use of formule in which the aqueous component of the absorption 
is assumed to be proportional to the density of the aqueous vapor. 

The actual case is much more complicated. Selective reflection in- 
creases in the lower atmospheric layers, but does not warm them. Low 
layers of a moist atmosphere become hot because they absorb the rays 
of extremely long wave-length emitted by the heated soil. The sun heats 
these layers indirectly by first heating the ground, but contributes little 
heat directly, since the rays absorbable by aqueous vapor have been nearly 
all sifted out of the sunbeam before this reaches the lower atmospheric 
layers. On the other hand, the higher atmosphere, which contains a 
smaller quantity of aqueous vapor, is the first to attack the incoming 
rays. It is in the upper layers that the aqueous absorption of the solar 
infra-red rays takes place chiefly, and these are therefore the layers which 
are most warmed by the direct rays of the sun. I have noted elsewhere 
(Atmospheric Radiation, p. 123) that after rising above the comparatively 
thin layer of convectionally heated air, that portion of the diurnal range 
of temperature due to the immediate absorption of the solar rays may be 
expected to increase up to nearly the limit of the aqueous atmosphere, 
and it is surmised that this variation may possibly approach a 10-fold 
ratio of that which occurs at altitudes of one or two kilometers. 


2. In reply to the second question experts have differed 
widely in their statements as to the diathermancy of aqueous 
vapor. Preston, in his Theory of Heat,’ says: 

Experiments of Lecher and Pernter.—More recently a series of experi- 
ments on the absorption of radiant heat by gases and vapors has been pub- 
lished by Ernest Lecher and Joseph Pernter,*® but these new investiga- 
tions, instead of settling the question in dispute between Tyndall and 
Magnus as to the comparative absorptions of dry and moist air, place the 
whole matter in a state of greater uncertainty. For whereas Tyndall 
found an exceptionally low absorption for dry, and a high absorption for 
moist air, while Magnus found the same absorption for both, and that 
tolerably high, the results of the experiments of Lecher and Pernter 
show particularly no absorption for either, or, in other words, both dry 
and moist air act as a vacuum toward radiant heat. 


It may be safely accepted that aqueous vapor energetically 
absorbs only special wave-lengths in the spectrum, but so does 
dry air absorb other waves. If these special waves happen to 
be contained in the beams of radiation on which laboratory 
experiments are being made the results of measurements of 
absorption will be quite different from measurements made on 
other beams that do not contain the special wave-lengths. It 
is quite plausible that the differences between different experi- 
mentalists and between the statements in the different works 
on physics are due to differences in the character of the radi- 
ations that have been experimented with. Professor Langley’s 
work for the last twenty years has been devoted to measure- 
ments which it is hoped will clear up these discrepancies. 

The quotation given above from Professor Very indicates a 
very considerable absorption of solar radiation by the aqueous 
vapor in the upper atmosphere. Professor Very’s conclusions 


~ 1Monthly Weather Review for August, 1901, Vol. XXIX, p. 364. 

? The Theory of Heat, Thomas Preston. London and New York, 1894, 
pp. 485-486. 

3 Lecher and Pernter. Sitzb. der k. Akad. der Wissenschaft in Wein, 
Juli, 1880; Phil, Mag., January, 1881. 
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are based largely upon the study of the absorption bands of 
the solar spectrum, as measured by means of Professor Lang- 
ley’s bolograph, and are undoubtedly entitled to great weight. 

There may be a question, however, as to the state in which 
moisture exists in the upper layers of the atmosphere. On 
account of the low temperature at great heights the amount of 
moisture that can exist in a state of vapor is very small, and 
it may be that moisture in the form of minute solid par- 
ticles also exists. The action of these latter would be quite 
different from the absorption by water vapor. 


3. As to the third question, any satisfactory explanation of the 
fact that the capacity of space for vapor increases with the 
temperature of the space, or what is the same thing, the tem- 
perature of the vapor, must depend upon our knowledge of 
the nature of heat and molecules. According to the commonly 
accepted mechanical theory of heat and the kinetic theory of 
gases, the heat contained within a mass of vapor is simply the 
sum total of the kinetic energy of the rapidly moving mole- 
cules of vapor. The molecules of a gas are supposed to be 
far apart, relative to their own size, but by moving rapidly, 
by rebounding against each other and against the boundary 
of the enclosure, they occupy or dominate a large volume. To 
increase the temperature of this enclosure is to increase the 
velocity of these molecules and therefore the number of im- 
pacts and reflections that occur per second. 

By increasing the velocity and therefore the kinetic energy 
of the molecules, we also increase the momentum with which 
they strike each other and the boundary surface, that is to 
say, we increase the general expansive pressure of the vapor. 
If no liquid is present and therefore if no evaporation throws 
more vapor into the space, then this increase of pressure cor- 
responds to that due to the ordinary coefficient of expansion 
of the gas; but if we allow heat to break up liquid molecules 
into gaseous ones, and evaporation to increase the number of 
molecules in the gaseous space, until it is saturated at the new 
higher temperature, then the increase of pressure is the sum 
‘of two causes, namely, the increased momentum of the old 
molecules, and the added momentum of the new ones. 

We have not used the term “vibration of vapor molecules,” 
because that implies some regularity like an oscillation, but 
we speak only of the free movements and impacts of the mole- 
cules. The free movements are presumably always in nearly 
straight lines, as the molecules pass from one impact to the 
next, but the total path of a molecule is a broken line. The 
kinetic theory of gases allows us to determine approximately 
the average velocity of the molecule and the length of the 
average, or mean free path between two successive impacts in 
each kind of gas. 

In order that our correspondent and readers may have the 
choice of several methods of looking at this question, so as to 
adapt their teaching to the needs of the various grades of stu- 
dents, we give the following extracts from recent correspond- 
ence: 

Under date of April 4, 1902, Prof. J. S. Ames, of Johns Hop- 
kins University, Baltimore, Md., writes as follows: 


My understanding of the reason why an increase in temperature in- 
creases the evaporation of a liquid has always been along the lines that 
the effeet of temperature on the liquid is such as to so increase the velocity 
of the particles that more of them are able to escape from the surface, 
and that therefore the evaporation is increased. At the same time, of 
course, there is an increase in the velocity of the particles of vapor. 
But the question as to these particles reaching the liquid surface is more 
one of the mean free path than of anything else, and this is not affected 
to any such extent as to increase the rate of condensation to as great an 
extent as the evaporation. 


Under date of April 15, Prof. J. Willard Gibbs, of Yale 
University, writes, as follows: 


In regard to your correspondent’s question, we must remember that 
the average velocity of molecules in the liquid is increased as much as 
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the average velocity in the vapor (when the temperature is increased). 
The restraining power of the attractions in the liquid will evidently have 
less effect in these greater velocities. 


Dr. Edgar Buckingham, now physicist in the Department of 
Agriculture, under date of May 10, 1902, writes, as follows: 


Heating a gas or vapor in an enclosed space of fixed volume increases 
its pressure. If we accept the hypothesis that matter is made up of 
molecules, or separate particles, we account for this increase of pressure 
by saying that the energy, put into the vapor in the form of heat to raise 
its temperature, has gone, at least in part, to increasing the kinetic energy 
of translation of the molecules, so that when the vapor is hotter its mole- 
cules fly about more violently, strike harder and oftener on the walls of 
the enclosing vessel, and so exert a greater pressure. 

Now, suppose that a part of the enclosing wall consists of the surface 
of the liquid from which the vapor has been sent off. If we raise the 
temperature of the vapor without raising that of the liquid, we can not 
have a state of equilibrium, and we can not speak of a definite pressure 
of the vapor, or of a definite vapor density; we must always keep the 
liquid and the vapor at the same temperature and imagine them heated 
or cooled simultaneously. 

Suppose then, that we heat a liquid in contact with its vapor, the two 
being enclosed in an envelope of invariable volume. According to the 
kinetic hypothesis, the vapor molecules fly about more violently; they 
strike the surface of the liquid harder and oftener; and we should natu- 
rally expect more of them to get caught among the molecules of the liquid, 
so that the vapor density would decrease, and we should have, in effect, 
a condensation of vapor and a decrease in the vapor density. 

But we have been considering only the vapor without paying any at- 
tention to the liquid, and this upsets our former conclusion. It is true 
that more molecules of vapor may get caught in the liquid, and so be 
condensed, or become a part of it. But, on the other hand, the kinetic 
hypothesis assumes that the molecules of a liquid also are in a state of 
motion, although they move through shorter distances, and with less 
freedom than the molecules in the vapor. Heat applied to raising the 
temperature of the liquid, increases the violence of motion of the mole- 
cules of the liquid too. Hence, more particles are likely to arrive at the 
surface of the liquid, from within it, with sufficient velocity to tear them- 
selves away from the attraction of their fellow molecules and fly away 
freely into the space filled with the vapor. 

There are thus two opposing tendencies; one for the molecules of the 
liquid to fly off into the vapor space, and the other for the molecules of 
the vapor to get entangled in the liquid. A state of equilibrium is reached 
at any given temperature, when the effects of these two tendencies just 
balance each other. On the kinetic hypothesis, if we raise the tempera- 
ture of the liquid and its vapor, both these tendencies are increased. 
Whichever is increased most will then predominate. But there is no way 
of seeing a priori, why the one tendency should increase faster than the 
other, because we do not know enough about the internal structure of 
liquids, or the way in which the mutual attraction of their molecules is 
influenced by temperature. We may, to be sure, say that we know that 
the cohesion of liquids decreases as the temperature rises, because we 
know experimentally, that the surface tension (which is an expression of 
this cohesion) does decrease with rising temperature. Hence, we may 
say that, with rising temperature, the violence of motion of the mole- 
cules in both liquid and vapor increases, but the restraining attractions 
in the liquid decrease, and there is nothing on the side of the vapor to 
offset this. And so, on the whole, we might expect just what actually 
happens. It is just as in many other cases; if we know all about the 
facts, we can predict some of them from the others; but we should not 
have been clever enough to make our prediction, if we had not known 
what it was that had to be predicted. Practically, we have here to con- 
tent ourselves with the mere statement of the fact, namely, that the ef- 
fect of the tendency of the vapor molecules to tear themselves free, by 
reason of their increased velocity at a higher temperature, invariably 
does increase faster than the effect of the tendency of the vapor mole- 
cule to fly back and become a part of the liquid; so that we invariably 
do have an increase of the vapor density with a rise of temperature. 

The important thing is always the fact. Everyone who goes any dis- 
tance in physics comes to realize that there is, in reality, no such thing 
as an ‘‘explanation’’ of anything; that the object of physies is not to 
‘‘explain "’ facts, but to get them organized, formulated and coordinated 
by as few simple general statements or so-called laws as possible. The 
kinetic theory of gases is a good example of explaining simple and famil- 
iar facts by means of a difficult hypothesis; it assumes the existence of 
molecules which no one has ever seen and of which it is difficult, if not 
quite impossible, to form any clear conception reconcilable with all the 
facts. We ‘‘explain’’ the familiar facts of evaporation by referring them 
back to molecular motions, which we know nothing about from direct 
observation. 


Under date of May 27, 1902, Prof. Ernest Merritt, of Cornell 
University, Ithaca, N. Y., writes, as follows: 


To make the point raised by your correspondent perfectly definite, let 
us suppose that a certain quantity of water is placed in a closed vessel, 


Sepremper, 1902. 


the space above the water containing saturated vapor. The presence of 


air would, of course, not modify the conditions essentially. If the tem-_ 


perature of the whole mass is raised it is a matter of observation that 
some of the water evaporates and the vapor becomes more dense, yet 
the pressure of the vapor is increased, and therefore the tendency of 
vapor molecules to go back into the liquid is greater than at the lower 
temperature. From the standpoint of the kinetic theory I think the ex- 
planation is somewhat as follows: 

Owing to the rapid motion of the molecules some of the more rapidly 
moving water molecules are continually escaping from the attraction of 
their neighbors and passing out into the vapor, while some of the vapor 
molecules are at the same time continually returning again to the liquid. 
When these two processes just balance one another the vapor is said 
to be saturated. Now, if the temperature is raised the motions of the 
molecules become more rapid. This is true, not merely in the vapor, 
where their increased speed leads to greater pressure, but also in the 
liquid, where the result is an increased tendency for molecules to escape 
into the vapor. More molecules return to the liquid each second than 
before, but more molecules also leave the liquid each second. At first 
glance it is impossible to tell which of these two opposing tendencies 
will prevail: whether the water will evaporate or the vapor condense. 
A closer consideration shows, however, that the former is what should 
be expected. In the liquid the rise of temperature produces two effects: 
it increases the average speed of the molecules and it diminishes the 
average attractive forces between them. Just why this latter effect 
should be produced could only be ‘‘explained’’ by some more elaborate 
and detailed theory of molecular forces than now exists. But there can 
be little doubt of the fact. (Consider, for example, the effect of tempera- 
ture on tensile strength.) In the vapor the molecules are so far apart 
that their attractive forces have very small influence upon the motion. 
The tendency for molecules to return to the liquid from the vapor there- 
fore increases with rise in temperature less rapidly than the tendency of 
liquid molecules to escape. The result is that the density of the satu- 
rated vapor increases with the temperature. 

If preferred, the matter may be put in analytical form. Whether any- 
thing is gained by so doing in this case is largely a question of individual 
opinion. 

‘Bappese that a vessel contains water and water vapor in equilibrium, 
i. e., the vapor is just saturated. The condition for equilibrium is that 
no change in the system which leaves the pressure and temperature un- 
altered can cause an increase in the thermodynamic potential, ¢. If ¢, 
and ¢, are the thermodynamic potentials for a gram of water and a gram 
of steam, respectively, while M, and M, are the masses of water and 
steam, the condition may be written: 

= 5 M, 6, + M, ¢,] =0. 
Now, M, + M,= M=a constant; the change represented by d is one 
which does not alter ¢, and 9, (since these are functions of T and p only). 
Therefore 
db = 6,6M, + 9,5M, =0=46M,(¢, — 

Suppose now that the temperature of both water and steam is raised to 
T+- dT, but that the quantity of liquid and the quantity of vapor are kept 
unchanged. At the temperature 7 they were in equilibrium. Are they 
so still at the new temperature? If so, we should have 6¢°=0 where the 
prime refers to the new temperature; and 


‘) 
ay, (+, dT) +(M—M) (¢, ar) | 
This reduces to 


, Og, 
= 9M, — ) aT. 

There is, however, no reason to expect that equilibrium will still be 
maintained. It is rather to be expected that water will be evaporated, or 
that steam will condense. Since %’ can not increase, that one of these 
processes which makes do’ negative is the one that will occur. 

Now 

=, + pr, — Ts, 
And 
¢, + pr, — Ta,. 

The subscripts 1 and 2 refer to water and vapor, respectively, while w, v, 
and s represent the internal energy, the specific volume, and the specific 
entropy, respectively. 


00 = 3M, elt —w,+ p(v,—v,) + T(8,—8,)] dT 
Mp 


Remembering that 7 (s,—s,) =r, where r is the heat of vaporization, 
and that 
Mp 


é 
r= (v,—,) oT 
We have 
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30 = 3M, (vr, — v,) aT. 


The derivative (r) refers to the temperature rate of change of 


pressure for a fixed amount of vapor, which is allowed to supersatu- 


rate; without the brackets, gives the temperature rate of change 


Op 
oT 
of the vapor pressure corresponding to saturation. Now, so far as the 
writer is aware, the pressure of saturated vapor always increases with 
the temperature more rapidly than the pressure of unsaturated vapor at 


the same temperature. Therefore ( a — is negative. It also 

OT OF 
seems universally true that a given mass of substance occupies more 
space in the vapor form than asa liquid. Therefore v, —v, is negative. 
In order to make 6%’ negative, we must therefore have 6M, negative. In 
other words, the tendency is for water to evaporate, and the vapor becomes 
more dense. If some substance could be found which contracted upon 
evaporation, such a substance would act exactly the opposite way from 
the usual one which your correspondent cites. I see nothing in the 
preceding reasoning to exclude the possibility of such a substance being 
found, although it would be remarkably different in its properties from 
what we are accustomed to, 


«4. In reply to the fourth question we may say that the author 
of the “Gulf Stream Myth” may perhaps not be considered 
a technical authority in meteorology, but his article certainly 
seems to the Editor to be perfectly fair. We do not find any 
important discordance between him and Prof. William M. Davis 
(see page 68 of Davis’s Elementary Meteorology). All agree 
that the ocean surface water gives more moisture and therefore 
more latent heat to the air than does the same area of land at 
the same latitude, but it gives less sensible heat or tempera- 
ture. All agree about the general surface drift of the North 
Atlantic under the influence of southerly and westerly winds, 
and that the winds and currents combine to carry the isotherms 
northeastward toward Iceland and Spitzbergen; but the pres- 
ent question is as to the special influence of the Gulf Stream 
proper in deflecting general isothermal lines, in comparison 
with the general influence of the oceanic surface drift and the 
winds. On this there can be but one opinion: viz, it is insig- 
nificant. The Gulf Stream off the coast of Florida may be 
allowed to have a velocity of 4 miles per day and the cross 
section of the stream may be 5 square miles. The surface drift 
of the oceanic regions west of Ireland may average 1 mile per 
day across a line extending from southern Ireland north to 
Iceland, or 900 miles; the cross section of this drift has an 
area of perhaps 2 square miles, the drift being toward north- 
east. A similar drift toward the southeast prevailed between 
Ireland and the Azores. At an average rate of 2 miles per 
day, it would require fifteen hundred days for the surface waters 
of the Gulf Stream proper to reach the eastern Atlantic coast 
and turn either northeastward or southeastward. In this long 
time its surface temperature would be modified by alternating 
northerly and southerly winds and would have affected the 
the temperature of all the air that has blown over this part of 
the ocean. The vapor evaporated from the great area of cool 
water is more important than that from the smaller area of 
warm Gulf Steam water. The southwest winds that bring 
moisture, cloud, and rain, and warmth to Europe, get far more 
of all these from the general surface of the Atlantic than from 
the Gulf Stream proper. 

In the Monrnty Wearner Review for August, 1901, page 
376, is an extract from an article entitled “ Popular errors in 
meteorology and geography,” by Mr. Henry Gannett. A sec- 
tion is devoted to climate and ocean currents, in which he re- 
affirms the views of Mr. Harvey M. Watts as set forth in the 
“Gulf Strem Myth” (Monraty Weatuer Review, Vol. XXVIII, 
page 393). 

The comparatively warm climates of the western shores of 
Europe and America are to be attributed to the prevailing 
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moist winds that blow upon them from the warmer portions of 
the Atlantic and Pacific Oceans, respectively, and not to any 
abnormal degree of heat that is conveyed to those coasts 
through the medium of the ocean currents. To be sure the 
warm winds and currents appear to accompany each other, 
but no doubt the currents are more dependent upon the winds 
for their strength than are the winds upon the currents for 
their temperature. 


METEOROLOGY AT THE BRITISH ASSOCIATION, 
BELFAST, SEPTEMBER, 1902. 


The following extract from the opening address by Prof. 
Arthur Schuster, Chairman of the Subsection of Astronomy 
and Cosmical Physics, has so much that is of value to the mete- 
orological student that by special request we reprint it from 
a recent number of Nature: 


The question I wish to bring to your notice to-day is an old one: if two 
events happen simultaneously or one follows the other at a short interval 
of time, does this give us any reason to suppose that these two events 
are connected with each other, both being due to the same cause, or one 
being the cause of the other? Everyone admits that the simple concur- 
rence of events proves nothing, but if the same combination recurs suf- 
ficiently often we may reasonably conclude that there is a real connection. 
The question to be decided in each case is what is ‘‘ sufficient’’ and what 
is ‘“‘reasonable.’’ Here we must draw a distinction between experiment 
and observation. We often think it sufficient to repeat an experiment 
three or four times to establish a certain fact, but with meteorological 
observations the case is different, and it would, e. g., prove very little if 
on four successive full moons the rainfall had been exceptionally high or 
exceptionally low. The cause of the difference lies in the fact that in an 
experiment we can control to a great extent all the circumstances on 
which the result depends, and we are generally right in assuming that an 
experiment which gives a certain result on three successive days will do 
so always. But even this sometimes depends on the fact that the appa- 
ratus is not disturbed, and that the housemaid has not come in to dust 
the room. Here lies the difference. What is possible in a laboratory, 
though perhaps difficult, is not possible in the upper regions of the at- 
mosphere, where some unseen hand has not made a clean sweep of some 
important condition. 

When we can not control accessory circumstances we must eliminate 
them by properly combining the observations and increasing their num- 
ber. The advantage does not lie altogether on the side of experiment, 
because the very identity of condition under which the experiment is 
performed gives rise to systematic errors, which nature eliminates for 
us in the observational sciences. In the latter also the great variety in 
the combinations which offer themselves allow us to apply the calculus 
of probability, so that in any conclusion we draw we can form an idea of 
the chance that we are wrong. Astronomers are in the habit of giving 
the value of the “‘ probable error ’’ in the publication of their observations. 
Meteorologists have not adopted this custom, and yet their science lends 
itself more readily than any other to the evaluation of the deviations 
from the mean result, on which the determination of the probable error 
depends. We look forward to the time when weather forecasts will be 
accompanied by a statement of the odds that the prediction will be ful- 
filled. 

The calculation of the probability that any relationship we may trace 
in different phenomena indicates a real connection seems to me to be vital 
to the true progress of meteorology, and although I have on previous 
occasions (Cambridge Phil. Trans., Vol. XVIII. p. 107) already drawn 
attention to this matter I should like once more to lay stress on it. 

The particular case I wish to discuss (though the methods are not re- 
stricted to this case) is that in which one of the two series of events be- 
tween which relationship is to be established has a definite period, and it 
is bag to investigate the evidence of an equal period in the other 
series. 

Connections between the moon and earthquakes, or between sun spots 
and rainfall if proved to exist, would form examples of such relation- 
ships. The question to be decided in these cases would be, is there a 
lunar period of earthquakes, or an 11-year sun-spot period of rainfall. 

Everyone familiar with Fourier’s analysis knows that there is a lunar 
or sun spot, or any other period in any set of events from volcanic erup- 
tions down to the birthrate of mice; what we want to find out is whether 
the periodicity indicates a real connection or not. Let us put the prob- 
lem into its simplest form. Take n balls, and by some mechanism allow 
them to drop so that each falls into one of m compartments. If finally 
they are equally distributed each compartment would hold n/m balls. If 
this is not the case we may wish to find out whether the observed ine- 
quality is sufficient to indicate any preference for one compartment or 
how far it is compatible with equality of chance for each. If we were 
able to repeat the experiment as often as we like we should have no dif- 
fieulty in deciding between the two cases, because in the long run the 
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average number received by each compartment would indicate more and 
more closely the extent of bias which the dropping mechanism might 
possess. But we are supposed to be confined to a single trial, and draw 
our conclusions as far as we can from it. 

It would be easy to calculate the probability that the number of balls 
in any one compartment should exceed a given number, but in order to 
make this investigation applicable to the general problem of periodicities 
we must proceed in a different manner. If the compartments are num- 
bered, it does not matter in which order, and a curve be drawn in the 
usual manner representing the connection between the compartments 
and the number of balls in each, we may, by Fourier’s analysis, express 
the result by means of periodic functions. The amplitude of each period 


can be shown on the average to be# Yn. It is often more convenient 


to take the square of the amplitude—call it the intensity—as a test, and 
we may then say that the ‘expectancy ’’ of the intensity is 4n/m*. The 
probability that the intensity of any period should be k times its average 
or expectancy is e-*. We may apply this result to test the reality of a 
number of coincidences in periods which have been suspected. A lunar 
effect on earthquakes is in itself not improbable, as we may imagine the 
final catastrophe to be started by some tidal deformation of the earth’s 
crust. The occurrence of more than 7,000 earthquakes in Japan has been 
carefully tabulated by Mr. Knott according to lunar hours, who found the 
Fourier coefficient for the lunar day and its first three submultiples to 
be 10.3, 17.9, 10.9, 39.7; the expectancy on the hypothesis of chance dis- 
tribution for these coefficients I find to be 19.3, 15.7, 10.6, 5.02. The com- 
parison of their numbers disproves the supposed connection; on the other 
hand, the investigations of Mr. Davison on solar influence have led toa 
result much in favour of such influence, the amplitude found being in 
one series of observations equal to five times, and in the other to fifteen 
times the expectancy. The probability that so large an amplitude is due 
to accident in the first case is one in 300 millions, and in the second the 
probability of chance coincidence would be represented by a fraction, 
which would contain a number of over seventy figures in the denomina- 
tor. We may therefore take it to be established that the frequency of 
earthquakes depends on the time of year, being greater in winter than 
in summer. With not quite the same amount of certainty, but still with 
considerable probability, it has also been shown that earthquake shocks 
show a preference for the hours between 9 a. m. and noon. 

A great advantage of the scientific treatment of periodical occurrences 
lies in the fact that we may determine a priori how many events it is nee- 
essary to take into account in order to prove an effect of given magni- 
tude. Let us agree, for instance, that we are satisfied with a probability 
of a million to one as giving us reasonable security against a chance coin- 
cidence. Let there be a periodic effect of such a nature that the ratio of 
the occurrence at the time of maximum to that at the time of minimum 
shall on the average be as 14-2 to 1—/, then the number of observations 
necessary to establish such an effect is given by the equation n=200/7?. 
If there are 2 per cent more occurrences at the time of maximum than 
at the time of minimum 70.01, and n is equal to two million. If the effect 
is 5 per cent, the number of events required to establish it is 80,000. 

To illustrate these results further, I take as a second example a sug- 
gested connection between the occurrence of thunderstorms and the 
relative position of sun and moon. Among the various statistical inves- 
tigations which have been made on this point, that of Mr. MacDowall 
lends itself most easily to treatment by the theory of probability. One 
hundred and eighty-two thunderstorms observed at Greenwich during a 
period of fourteen years have been plotted by Mr. MacDowall as distrib- 
uted through the different phases of the moon, and seem to show a strik- 
ing connection. I have calculated the principal Fourier coefficient from 
the data supplied, and find that it indicates a lunar periodicity giving for 
the ratio of the number of thunderstorms near new moon to that near 
full moon the fraction 8.17 to 4.83. 

This apparently indicates a very strong effect, but the inequality is 
only twice as great as that we should expect if thunderstorms were dis- 
tributed quite at random over the month, and the probability of a true 
connection is only about 20 to 1. No decisive conclusions can be founded 
on this, the number of thunderstorms taken into account being far too 
small. We might dismiss as equally inconclusive most of the other re- 
searches published on the subject were it not for a remarkable agreement 
among them, that a larger number of storms occur near new moon than 
near full moon. 

I have put together in the following table the results of all investiga- 
tions that are known to me; following the example of Koeppen, I have 
placed in parallel columns the number of thunderstorms which have oc- 
eurred during the fortnight including new moon, and the first quarter 
and the fortnight including the other two phases. 

It will be seen that out of fourteen comparisons, thirteen show higher 
numbers in the first column, there being also, except in two cases, a gen- 
eral agreement as regards the magnitude of the effect. Two of the sta- 
tions given in the table, GSttingen and Gotha, are perhaps geographically 
too near together to be treated as independent stations, and we may 
therefore say that there are thirteen cases of agreement, against which 
there is only one published investigation (Schiaparelli) in which the 
maximum effect is near full moon. 
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Percentage of thunder- 
storms — the fortnight 
including— 
Place of observation and author. 
New moon Full moon 
an and 
first quarter. | last quarter. 
Karlsruhe (Eisenlohr)....................... 1801-31 50.8 49. 2 
United States (Hazen)...................06- 1884 56.5 43.5 
co 1860-79 52.5 47.5 
Kremsmunster (Wagner)................... 1862-87 8 46.2 
Aix la Chapelle (Polis)...................... 1833-92 54.4 45.6 
Batavia (Van Der Stok). ................... 1887-95 51.9 48.1 
Greenwich (McDowall)... ................... 1888-91 46 


The probability that out of thirteen cases in which there are two alter- 
natives, selected at random, twelve should agree and one disagree is one 
in twelve hundred. If the details of the investigations summarized in 
the above table are examined, considerable differences are found, the 
maximum taking place sometimes before new moon and sometimes a 
week later. There is, however, evidently sufficient prima facie evidence 
to render an exhaustive investigation desirable. The most remarkable 
of all coincidences between thunderstorms and the position of the moon 
remains to be quoted. A. Richter has arranged the thunderstorms ob- 
served at Glatz, in Silesia, according to lunar hours, and finds that in 
each of seven successive years the maximum takes place within the four 
hours beginning with upper culmination. If this coincidence is a freak 
of chance, the probability of its recurrence is only one in three hundred 
thousand. The seven years which were subjected to calculation ended 
in 1884. What has happened since? Eighteen years have now elapsed, 
and a further discussion with increased material would have definitely 
settled the question, but nothing has been done, or, at any rate, pub- 
lished. To me it seems quite unintelligible how a matter of this kind 
ean be left in this unsatisfactory state. Meteorological observations have 
been allowed to accumulate for years, one might be tempted to say for 
centuries, yet when a question of extraordinary interest arises we are 
obliged to remain satisfied with partial discussion of insufficient data. 

The cases I have so far discussed were confined to periodical recur- 
rences of single detached and independent events, the condition, under 
which the mathematical results hold true, being that every event is en- 
tirely independent of every other one. But many phenomena, which it 
is desirable to examine for periodic regularities, are not of this nature. 
The barometric pressure, for instance, varies from day to day in such a 
manner that the deviations from the mean on successive days are not in- 
dependent. If the barometer on any particular day stands half an inch 
above its average it is much more likely that on the following day it 
should deviate from the mean by the same amount in the same direction 
than that it should stand half an inch below its mean value. This rend- 
ers it necessary to modify the method of reduction, but the theory of 
probability is still capable of supplying a safe and certain test of the re- 
ality of any supposed periodic influence. I can only briefly indicate the 
mathematical theorem on which the test is founded. The calculation of 
Pourier’s coefficients depends on the calculation of a certain time inte- 
gral. This time integral will for truly homogeneous periodicities oscillate 
about a mean value, which increases proportionately to the interval, 
while for variations showing no preference for any given period, the in- 
crease is only proportional to the square root of the time. 

Investigations of periodicities are much facilitated by a certain pre- 
liminary treatment of the observations suggested by an optical analogy. 
The curve, which marks the changes of such variables as the barometric 
pressure, presents characteristics similar to those marking the curve of 
disturbance along a ray of white light. The exact outline of the lumi- 
nous disturbance is unknown to us, but we obtain valuable information 
from its prismatic analysis, which enables us to draw curves connecting 
the period and intensity of vibration. For luminous solids we thus get 
a curve of zero intensity for infinitely short or infinitely long radiations, 
but having a maximum for a period depending on temperature. Gases, 
which show preference for more or less homogeneous vibrations, will 
give a serrated outline of the intensity curve. 

I believe meteorologists would find it useful to draw similar curves 
connecting intensity and period for all variations which vary round a 
mean value such as barometric, thermometric or magnetic variations. 
These curves will, I believe, in all cases add much to our knowledge; but 
they are absolutely essential if systematic searches are to be made for 
homogeneous periods. The absence of any knowledge of the intensity 
of periodic variation renders it, e. g., impossible to judge of the reality 
of the lunar effect which Ekholm and Arrhenius believe to have traced 
in the variations of electric potential on the surface of the earth. The 
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problem of separating any homogeneous variation, such as might be due 
to lunar or sun spot effects, is identical with the problem of separating 
the bright lines of the chromosphere from the continuous overlapping 
spectrum of the sun. This separation is accomplished by applying spec- 
troscopes of great resolving powers. In the Fourier analysis, resolving 
power corresponds to the interval of time which is taken into account; 
hence, to discover periodicities of small amplitude we must extend the 
time interval of the observations. 

I believe that the curve which connects the intensity with the period 
will play an important role in meteorology. It is a curve which ought to 
have a name, and for want of a better one I have suggested that of peri- 

ph. To take once more barometric variations as an example, it 
is easy to see that just as in the case of white light the periodograph 
would be zero for very short, and probably also for very long, periods, 
There must be some period for which intensity of variation is a maxi- 
mum. Where is that maximum? And does it vary according to locality? 
The answer to these questions might give us valuable information on the 
difference of climate. Once the periodograph has been obtained, the 
question of testing the reality of any special periodicity is an extremely 
simple one. If h be the height of the periodograph, the probability that, 
during the time interval chosen, the square of the Fourier coefficient 
should exceed kh is e~*. If we wish this quantity to be less than a mil- 
lion, k must be about 11; so that in order to be reasonably certain that 
any periodicity indicates the existence of a truly homogeneous variation, 
the square of the Fourier coefficient found should not be less than 11 
times the corresponding ordinate of a periodograph. 

I have calculated in detail the periodograph of the changes of magnetic 
declination at Greenwich, taking as basis the observations published for 
the twenty-five years 1871-1895. It was not, perhaps, a very good example 
to choose, on account of the complications introduced by the secular va- 
riation, but my object was to test the very persistent assertions that 
have been made as to the reality of periodic changes of twenty-six days 
or thereabouts. The first suggestion of such a period came from Horn- 
stein, of Prague, who ascribed the cause of the period to the time of 
revolution of the sun round its axis. He only discussed the records for 
one year’s observations, but the evidence he offered was sufficient to im- 
press Clerk Maxwell with its genuineness, Since Hornstein’s first at- 
tempts, a great many rough and some very elaborate efforts have been 
made by himself and others to prove a similar period in various meteo- 
rological variations. The period found by different computors differed, 
but there is a good deal of latitude allowed if the rotation of the sun 
really has an effect on terrestrial phenomena, because the angular velocity 
of the visible solar surface varies with the latitude. Hornstein himself 
and some of his followers deduced a period not differing much from 
twenty-six days, while Prof. Frank Bigelow, using a larger quantity of 
material, finds 26.68 days, and Ekholm and Arrhenius return to twenty- 
six days, or, as they put it more accurately, to 25.929 days. The two lat- 
ter investigators do not, however, adopt the idea that this periodicity is 
due to the rotation of the sun. None of these periods can stand the test 
of accurate investigation.! 


1 It is proper for the Editor to call attention to the fact that Professor 
Schuster’s argumentation in general, but especially his conclusion with 
regard to Professor Bigelow’s period of 26.68 days, had been carefully 
considered and refuted in a recent publication of the Weather Bureau, 
which, unfortunately, could not have reached him before he delivered 
his interesting address at Belfast. On pages 93 and 94 of a Report on 
Eclipse Meteorology and Allied Problems, published as Weather Bureau 
Bulletin I, Professor Bigelow has brought out two important points, viz: 

1. That the magnetic declinations observed at Greenwich and made 
the basis of Schuster’s calculations do not represent the solar conditions 
so faithfully, by far, as do the resultants of the vertical and horizontal 
components which were made the basis of Professor Bigelow’s studies. 
Professor Schuster himself has recognized that there can be no east and 
west components due to the sun as a magnetic sphere. The variations 
of the auroras and thunderstorms studied by Ekholm and Arrhenius, and 
also the variations of declination at Greenwich, as studied by Schuster, 
are affected by irregularities pertaining to the earth which must be elimi- 
nated before we can feel sure that we are studying solar phenomena. 

2. Professor Schuster has computed the ratio of the intensity to the 
expectancy for a number of assumed periods and has made this ratio 
serve to indicate the probability of the actual existence of the respective 
periods in the variation of the horizontal declination at Greenwich. 
These periods and ratios are shown in the following table: 


Period, days. Ratio. Intensity. 
25. 809 5. 86 0. 006168 
25. 825 4.07 0. 004182 
25. 87 0. 95 0. 001001 
25. 929 0.93 0. 001027 
26.181 1.09 0. 001144 
26. 255 1.04 0. 001081 
26. 68 0. 23 0. 000242 
26. 814 5. 64 0. 005936 
27. 061 2. 80 0. 002948 
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As the result of my calculations, I can definitely state that the mag- 
netic declination at Greenwich shows no period between 25.5 and 27.5 
days having an amplitude as great as 6’ of arc. The influence of solar 
rotation on magnetic variation may therefore be considered to be defi- 
nitely disproved. 

The intensity of the periodograph increases rapidly with the period, 
and minute variations are therefore more easily detected in short than 
in longer periods. Six seconds of are forms about the limit of amplitude, 
which can be detected in twenty-five years of observations, when the 
period is about twenty-six days; and from what has been said above, the 
amplitude which can be detected will be seen to vary inversely with the 
square root of the time interval. For periods of about fourteen days, 
an amplitude of 3 of are is still distinguishable with the material I 
have used; and such an amplitude is actually found for a period which 
has half the synodic month as its time. The chance that this apparent 
variation is due to an accidental coincidence is one in two thousand; and 
I can not therefore assert its definite existence beyond all possibility of 
eavil. But it is surely significant that of all the periods possible between 
12.3 and 13.7 days, that gives the highest amplitude which coincides with 
half the synodic revolution of the moon. That it is at all possible to 
detect variations of 3/’ of are in the observations which are taken to 67’, 
with a probability of error of only one in two thousand, is, I think, a 
proof of the value of the method and the carefulness of the observations. 
The periodograph has another valuable use. It not only gives us the 
time necessary to establish true periodicities of given amplitude, but it 
also gives us an outside limit for the time beyond which an accumulation 
of material is of no further advantage. That limit is reached when the 
time is sufficient to discover the smallest amplitude which the instru- 
ments, owing to their imperfections, allow us to detect. 

1 am only concerned to-day with a purely statistical inquiry, and not 
with the explanation of any suggested relationship. To prevent misun- 
derstandings, however, I may state that I consider the possibility of a 
direct magnetic or electric action of the moon excluded; as regards the 
latter, the diurnal variations of electric potential would be so much 
affected by a lunar electrification sufficiently strong to influence the out- 
break of thunderstorms that it could not have escaped discovery. We 
must not, however, be dogmatic in asserting the impossibility of indirect 
action. The unexpected discovery of radio-activity has opened out an 
entirely new field, and we can not dismiss without renewed careful inquiry 
the evidence of lunar action which I have given. Its reality can be de- 
cided by observation only. No—not by observation only—but by obser- 
vation supplemented by intelligent discussion; and this brings me to my 
concluding appeal, which I wish to urge upon you with all the legitimate 
weight of strong conviction and all the illegitimate influence of presiden- 
tial infallibility. 

The subjects with which our subsection is concerned deal with facts 
which are revealed to us by observation more frequently than by exper- 
iment. There is in consequence a very real danger that the importance 
of observation misleads us into mistaking the means for the end, as if 
observation alone could add anything to our knowledge. Observation is 
like the food supplied to the brain, and knowledge only comes through 
the digestion of the food. An observation made for its own sake and not 
for some definite scientific object is a useless observation. Science is not 
a museum for the storage of disconnected facts and the amusement of 
the collecting enthusiast. I dislike the name ‘‘ observatory "’ for the as- 
tronomical workshop, for the same reason that I should dislike my body 
to be called a food receptacle. Your observing dome would be useless 
without your computing room and your study. What you want is an 
astronomical laboratory, a meteorological or magnetic laboratory; at- 
taching to the word “ laboratory’’ its true meaning, which is a workshop 
in which eyes and hands and brains unite in producing a combined result. 

The problems which confront the astronomer being more definite than 
those of meteorology, astronomy has grown under the stimulus of a 
healthy tradition. Hence, it is generally recognized, at any rate in the 
principal observatories, that the advance of knowledge is the chief func- 
tion of the observer. Nevertheless, the president of the astronomical 
department of section A last year (Prof. H. H. Turner) has found it neces- 

It will be observed that the intensities are less than they should be on 
the theory of chance, and it will also be noticed that there is about the 
same probability or ratio for the periods 25.809 and 26.814. Of course 
both of these can not be simultaneously correct, so that Schuster’s 
method of discussion has failed to find any period that conforms near 
enough to Greenwich observations to justify speaking of it as a law of 
nature. But this failure does not affect the question as to the existence 
of a true period in the solar phenomena; it simply shows that the Green- 
wich observations of declination are probably not the proper data upon 
which to base any such research. As Professor Bigelow’s work is based 
upon the observation of both horizontal and vertical components for 
many years at stations scattered over the whole globe, his data, there- 
fore, represent actual solar conditions as nearly as these can be deter- 
mined from terrestrial observations and must give us results of the 
highest probability. Notwithstanding the expense, it is to be hoped that 
these original data and laborious computations may be published in full 
as an important contribution to the study of the relation between the 
earth and the sun.— Eb. 
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sary, in his admirable address, to warn against the danger there is that 
the astronomer should allow himself to be swallowed up in a routine 
work and mere drudgery. The descent is easy: You begin by being a 
scientific man, you become an observer, then a machine, and finally—if 
all goes well—you design a new eyepiece. 

If such a danger exists in astronomy, what shall we say about mete- 
orology? That science is bred on routine, and drudgery is often its high- 
est ambition. The heavens may fall in, but the wet bulb must be read. 
Observations are essential, but though you may never be able to observe 
enough, I think you can observe too much. Ido not forget the advances 
which meteorology has made in recent years, but if you look at these 
advances, I think you will find that most of them do not depend on the 
accumulation of a vast quantity of material. The progress in some cases 
has come through theory, as in the applications of thermodynamics, or 
through special experiments, as by kite and balloon observations, and 
when it has come through the ordinary channels of observation, only a 
comparatively short period of time has been utilized. It would not be a 
great exaggeration to say that meteorology has advanced in spite of 
the observations and not because of them. 

What can we do to mend matters? If we wish to prepare the way for 
the gradual substitution of a better system, we should have some one 
responsible for the continuation of the present one. For this purpose it 
should be recognized that the head of the meteorological office is some- 
thing more than a secretary to a board of directors; also that he is 
appointed to conduct meteorological research and not to sign weather 
forecasts. The endowment of meteorology should mean a good deal 
more than the endowment of the telegraph office which transmits the 
observations. 


WEATHER BUREAU MEN AS INSTRUCTORS IN 
METEOROLOGY. 


According to the published course of studies at Cornell 
University for the year 1902-3, meteorology is included under 
geology and physical geography, and two courses are offered 
to the students by Prof. R. S. Tarr and Section Director R. G. 
Allen. The course in elementary meteorology occupies two 
hours a week in the first half year, and the course following 
this, entitled “Study of Weather Bureau Methods,” occupies 
two hours a week for the whole year. Mr. Allen writes that 
in the academic year 1900-1901 10 students took the course in 
elementary meteorology; in the year 1901-2 there were 27; 
in the current year 1902-3 about one hundred applied but only 
48 could be accommodated. In addition to these, two students 
who have finished the course in elementary meteorology are 
now taking the course in elementary methods and will take 
the Weather Bureau examination on October 21. 

In the College of Agriculture meteorology appears to find 
no place, but in the College of Forestry it is one of the courses 
prescribed for the freshmen year. Doubtless, however, there 
are some students in the College of Agriculture who take 
meteorology as an elective study, and one of the seniors in 
the agricultural course also contemplates taking the Weather 
Bureau examination. 

Mr. W. H. Alexander, Observer, Weather Bureau, reports that 
on September 18 he delivered an address on the Weather Bu- 
reau and the Farmer before the conference of agricultural 
teachers at Rio Piedras, Porto Rico, W. L This address was 
enthusiastically received and was followed by a number of talks 
by the teachers on cooperation with the Weather Bureau. 

W. A. Shaw, Observer, Northfield, Vt., reports that he ad- 
dressed farmers’ institutes in Maine at Perry, August 13, and 
East Machias, August 14. 

JOHN T. PROBERT. 

Another of our oldest voluntary observers has passed away. 
Mr. John T. Probert, of Paterson, N. J., was born in West Dray- 
ton, Middlesex, England, in 1829 of Welsh parentage. When 
he was 18 years of age his family settled in Paterson, N. J. 
He learned the trade of a cobbler and developed a large busi- 
ness in the manufacture of shoes. He was an omniverous 
reader and his biographer in the Paterson Daily Press states 


that even at an early age he had acquired a comprehensive 
library. He was a close student of nature, an ardent lover of 


geology, and an enthusiastic lover of meteorology. 
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HEINRICH WILD. 


After a long and severe illness Professor Dr. Heinrich Wild 
died at Zurich, Switzerland, on Friday, September 5. We 
have already, in the Monruty Wearuer Review for March, 1899, 
pages 105-106, given a short sketch of the important works in 
meteorology that we owe to this distinguished physicist. From 
1856 to 1868 Professor Wild was a professor in the university 
at Bern, where he did much to establish a uniform system of 
standards of measurement and devoted his attention to every 
problem bearing on terrestrial physics. In 1868 he was called 
to St. Petersburg as director of the Central Physical Observa- 
tory, which place he filled until July, 1895, and gave an im- 
mense impetus to accurate meteorological and magnetic work 
throughout the Russian Empire. In the latter year he ob- 
tained permanent leave of absence on account of his health 
and returned to his home in Zurich, where he had been born 
on December 17, 1833. It is only a few months since we re- 
ceived from Professor Wild an extensive memoir on the Foehn, 
apparently the last of his numerous publications. 


SENOR AUGUSTIN M. CHAVEZ. 


We regret to announce the death about the middle of Sep- 
tember of Sefior Augustin M. Chavez. This distinguished 
engineer and former superintendent of telegraphs under the 
Secretary of the Interior organized in 1897 the system of daily 
telegraphic meteorological reports and weather maps that is 
now so well established in Mexico. To him also must be at- 
tributed the instructions to observers and the comments on 
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the methods of utilizing the weather maps published from 
time to time in the official documents of the Department of 
the Interior of the Republic of Mexico. 


CORRIGENDA. 


August, 1902, p. 403, Table 1, substitute the following cor- 
rected copy: 


TABLE 1. 

Name of planet or satellite. | 

2380 | 257. 39. 78. Carbondioxide 44 
rr 4641* 500.6 10.25 | 20.5 Nitrogen 28 
Venus 9546 | 1029. 2.56¢ | 5.12 | Water vapor 18 
ce 10500 | 1133. 2. 4 Water vapor 18 
4803 517. 9.57 19.14 | Nitrogen 28 
47233 | 5095. 0.099 | 0.198 | Hydrogen 2 
24508 2633. 0. 37 0.74 | Hydrogen 2 
WIN nibane<ceudcuouseeenue 17299 | 1865. 0.74 1.48 | Hydrogen 2 
18002 | 1942. 0. 68 1.36 | Hydrogen 2 


* Assuming its rotation period to be 88 days. _¢ Calculated by the writer, 
Page 403, column 2, line 18 from bottom for “were” read 


“are.” 

Page 403, column 2, line 17 from bottom for “helium” read 
“hydrogen.” 

Page 405, Table 2, column 6, heading, omit “ in e. ¢.”’ 

Page 405, line 2, below Table 3, after ‘‘ hydrogen ’’ insert 
“or helium.’’ 


THE WEATHER OF THE MONTH. 


By W. B. StockMAN, Forecast Official, in charge of Division of Records and Meteorological Data. 


CHARACTERISTICS OF THE WEATHER FOR 
SEPTEMBER. 


September, 1902, was an abnormal month and was charac- 
terized by a deficiency of pressure generally over the country. 

Temperature was below the normal and generally markedly 
so, in some States lower than for years past, excepting on the 
Pacific coast and in Idaho, New York, and New England, where 
it was in excess. 

Precipitation was in decided excess in some districts, and 
generally above the average, except in upper Michigan, the 
Pacific coast, Plateau and some northwestern districts, north- 
eastern Minnesota, and a few scattered localities on the Atlantic 
coast, where there was a deficiency, but generally a very slight 
one. 

Cloudiness was generally above the average, except in the 
Florida Peninsula, North Dakota, and the northern Plateau 
and north Pacific regions, where it was below, and the west 
Gulf States and middle Plateau region, where the average 
obtained. 

Relative humidity was generally above the normal, except in 
the northern and middle Pacific and northern and southern 
Plateau regions, North Dakota, the Missouri Valley, and the 
Florida Peninsula, where it was below, and in the southern 
slope region, where it was normal. 

PRESSURE. 

The distribution of monthly mean pressure is shown graphic- 
ally on Chart VI and the numerical values are given in Tables 
I and VL. 

The area of 30.00 inches, or slightly higher, of mean pres- 
sure overlay the lower Lake region, Ohio Valley and Tennessee, 
northern part of the South Atlantic and the Middle Atlantic 
and New England States; and another area of about the same 
strength obtained over the north Pacific coast district. 

The region of lowest mean pressure was over the South- 


western States and the valley of California; a mean of 29.75 
inches for the month was reported from Yuma, Ariz. The dis- 
tricts where the pressure was above the normal were small and 
scattered, comprising a portion of the Florida Peninsula, the 
northern two-thirds of New England, the coasts of middle 
and the northern part of southern California, and the north- 
western eighth of the country, with departures not exceed- 
ing +.08 inch. In the remainder of the country the pressure 
was below the normal, with departures no greater than in the 
region where it was above. 

The pressure increased over that of August, 1902, along the 
Pacific coast, the coast of the Gulf of Mexico generally, North 
Dakota, the northern portion of the upper Missouri Valley, the 
upper Mississippi Valley and the upper Lake region; elsewhere 
it diminished. 

TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

Generally the trend of the isotherms was to the southward 
of their position in 1901, the most marked departure appearing 
in the region between the Mississippi River and the Appa- 
lachian Mountains. 

The mean monthly temperature was slightly above the nor- 
mal in parts of New York, Pennsylvania, Florida, Alabama, 
Mississippi, Louisiana, and southern Texas, in New England 
generally, the western part of the Plateau regions, and in the 
Pacific districts, except along the northern and the extreme 
southern coasts; elsewhere it was below the normal, and ger- 
erally decidedly so, the mean daily departure amounting to 
from —2° to —6° over the central valleys and the eastern part 
of the middle slope region. 

Maximum temperatures of 90°, or higher, occurred, except 
in the Lake region and in portions of New England, the Mid- 
dle Atlantic States, central Appalachian region, upper Mis- 
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sissippi and Missouri valleys, North Dakota, the slopes and the 
middle Plateau; of 100°, or higher, in parts of Texas, Arkansas, 
Oklahoma, Kansas, Utah, Arizona, and California; and of 110° 
to 115° in western Arizona and southeastern California. Freez- 
ing temperatures were reported generally from the Northern 
States and the Plateau and slope regions. 

Extremely low temperatures were observed in several locali- 
ties, some stations reporting the lowest on record for September. 
The weather was quite cool during the first week in the Lake re- 
gion, upper Mississippi Valley and parts of the Missouri Val- 
ley; and during the second week in the South Atlantic States 
generally, and parts of the Missouri Valley, Rocky Mountain 
and Pacific regions; the third week was below the normal 
generally throughout the country, and in parts of the west 
Gulf States, Tennessee and the Ohio, upper Mississippi and 
Missouri valleys the daily departures averaged —10°, or more, 
per day. The fourth week was above the normal generally. 
The lowest September means in twelve years were reported 
from Arkansas; in fifteen years from Missouri; and in sixteen 

ears from Kansas, in which State the mean at each station was 
low its normal. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


° Average 
Districts. forthe current since 
urren 
mon January 1. anuary 1 
New England 8 61.0 +0. 3 + 2.7 +0.3 
Middle Atlantic ................. 12 66.5 —0.5 —43 —0.5 
South Atlantic 10 73.4 —0.8 — 7.6 —0.8 
Florida Peninsula............... 8 79.9 +0.8 — 2.8 —0.3 
9 75.8 —0.1 t 0.4 0.0 
7 74.8 —1.2 4.1 +0.5 
Ohio Valley and Tennessee... ... 67.3 —1.3 — 7.3 —0.8 
Lower Lake 8 63.0 —0.1 —27 —0.3 
8 4.3 —3.1 12.3 1.4 
Upper Mississippi Valley........ 1 61.4 —3.6 — 0.9 —0.1 
11 61.0 t 3.3 0.4 
Northern Slope. 7 56.7 9.3 1.0 
6 63.7 —4.0 + 6.3 0.7 
Southern Slope .................. 6 69.4 —3.2 +74 0.8 
thern Plateau................ 13 69.5 +0.5 —23 —0.3 
9 60.0 —0.6 0.7 40.1 
Northern Plateau ............... 12 58.3 +0.5 2.0 T33 
ce 7 57.3 —0.1 1.8 0.2 
Middle Pacific................... 5 64.6 ti 4 — 0.3 0.0 
4 69. 2 8 — 3.7 —0.4 


In Canada.—Prof. R. F. Stupart says: 


The temperature was above the average in Quebee and the Maritime 
Provinces, the greatest positive departures occurring in Prince Edward 
Island and Cape Breton, and amounting to from 3° to 4°. In Ontario 
from the Georgian Bay district south to Lake Ontario, and east to the 
boundary, it was from average to 2° above; elsewhere from average to 
3° below, the greatest negative departures being recorded in the Lake 
Superior region. In Manitoba, the Territories, and British Columbia it 
varied from average to 4° below, except at a few points in the extreme 
southern parts of the Territories and British Columbia where it was from 
average to 1° above. The chief negative departures were at the more 
northerly stations in British Columbia. 


PRECIPITATION. 


The rainfall was from 2 to slightly over 4 inches in excess of 
the normal in parts of Florida, Mississippi, Louisiana, Arkansas, 
Ohio, Indiana, lower Michigan, western Iowa, Nebraska, south- 
eastern Wyoming, and northeastern Colorado, and slightly more 
than 5 inches in east-central Tennessee and extreme southeast- 
ern South Dakota. Where there was a deficiency the depart- 
ures were, as a rule, slight, excepting along the north Pacific 
coast, where they were from 1 inch to 3.4 inches; in the eastern 
portion of the central part of the South Atlantic States, where 
they ranged from about 1 inch to 3 inches; in upper Michigan 
and northeastern Minnesota, where they were slightly over 2 
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inches; and in scattered localities in eastern South Dakota, 
western Minnesota, Oklahoma, and northeastern Texas, where 
they were somewhat over 1 inch. 

Monthly amounts of 10 inches or more were reported from 
Florida, southeastern Texas, Oklahoma, northwestern Iowa, 
northeastern Pennsylvania, and northeastern Georgia. Prac- 
tically no rain occurred in California, more than one-half of 
the stations reporting none; no rainfall also was reported from 
a number of stations in Arizona and none occurred during 
the first two weeks in Idaho, and in a large area about the 
Snake River basin no appreciable amount fell during the month. 

Drought conditions were broken during the second week 
in Pennsylvania, and in West Virginia during the fourth week, 
but continued in the valley district of Virginia throughout the 
month. Marked departures above the normal occurred in many 
districts during the last week. 

Snows occurred at several places in Colorado between the 5th 
and 21st and in Idaho during the latter part of the month. 


Average precipitation and departure from the normal. 


Average. Departure. 
| 
es 
Districts. <= Accumu- 
Current Current lated 
= mont | | mont since 
normal, | 
Zz | Jan, 1 
Inches. Inches. Inches, 
8 3. 48 109 +0.3 —20 
12 4. 82 126 +10 — 
cc 10 4. 4 85 —0, 8 —11.9 
Florida Peninsula. ..................005+ 8 8. 52 109 0.7 — 21 
9 6. 25 147 2.0 —10.6 
7 4.96 125 1.0 — 6.7 
Ohio Valley and Tennessee. ............. 11 3.79 131 0.9 —7.1 
8 4.40 147 1.4 +11 
10 3.24 —0.2 —21 
8 0. 56 45 —0.6 t 0.8 
Upper Mississippi Valley................ 11 3.10 97 —0.1 1.8 
an ss 3.21 127 +0.7 +11 
Northern Slope. ..............--sssseee0 7 1. 33 143 +0.4 + 0.5 
6 2.42 141 7 + 2.7 
Southern Slope .............--seseeeeeees 6 4.49 188 21 + 32 
ac 13 1.05 123 +0.2 —14 
8 0. 49 71 —0.2 — 1.6 
Northern Plateau ....................... 12 0. 47 40 —0.7 — 1.0 
66.66 6046 7 2. 25 65 —1.0 + 20 
5 0. 03 4 .7 0.7 
4 T. 0 — 0.5 


In Canada.—Professor Stupart says: 


Precipitation was above the average in British Columbia to an amount 
varying from 0.2 to 0.8 of an inch. In the Territories, Manitoba, and 
over the western half of the Lake Superior region it was below the average, 
and in nearly all localities to a marked extent except at Calgary, where 
there was an excess of 0.2 inch. Battleford and Medicine Hat recorded, 
respectively, 1 inch below; Swift Current, 0.6 inch below; Minnedosa, 0.8 
inch below; Port Arthur, 1.4 inches below. From the eastern portion of 
the Lake Superior region to the Maritime Provinces the rainfall was above 
the average, except in a few localities, more especially in a portion of 
eastern Ontario, where negative departures occurred of 1.5 inches at 
Kingston and 1.6 inches at Ottawa, and in Cape Breton and Prince id- 
ward Island where there was a deficiency varying from a half to three- 
quarters of aninch. The chief positive departures were: Port Stanley, 
2.4 inches; Parry Sound, 1.5 inches; Owen Sound, 2.9 inches; Quebee, 
0.7 inch; Chatham, 1.4 inches. 

HAIL. 


The following are the dates on which hail fell in the respec- 
tive States: 

Arizona, 4, 15, 20. Arkansas, 1, 11. California, 19. Colo- 
rado, 17, 18, 20, 21, 26, 28. Idaho, 25, 27. Indiana, 13, 30. 
Towa, 2, 3, 5, 8, 20,27. Kansas, 26. Maryland, 3. Michigan, 
1, 3, 6, 8, 11, 12, 13. Minnesota, 3, 8, 26. Missouri, 26. Ne- 
braska, 2. Nevada,14,19. New Hampshire, 9. New Mexico, 
1, 4, 18, 20, 28. New York, 4. North Dakota, 6, 20. Ohio, 9, 
13, 26. Oklahoma, 26. Oregon, 24. Pennsylvania, 9. Texas, 
6, 17, 21. Utah, 15, 16,18, 20. Virginia, 27. Washington, 24, 
26,27. West Virginia, 25. Wisconsin, 3,5,8,17. Wyoming, 16. 


The following are the dates on which sleet fell in the re- 
spective States: 


Sepremper, 1902. 


Colorado, 11, 21, 22,26. Montana,16. Nebraska, 26. South 
Dakota, 11. Wyoming 11, 20. 
HUMIDITY ° 
The averages by districts appear in the subjoined table: 
Average relative humidity and departures from the normal. 


2. 
Districts. | | Districts. 
| 
| 
New England ...............- | 84) t 2 || Missouri Valley ............. 65 —2 
Middle Atlantic .......... ... | Northern Slope.............. 58 +5 
South Atlantic ............... | st 0 | Middle Slope ................ 63 +5 
Florida Peninsula............ sl — 1 || Southern Slope.............. 62 0 
+ 2. Southern Plateau ........... 42 —5 
| 97| +3 || Middle Plateau.............. 38 +1 
Ohio Valiey and Tennessee... 76 + 3 | Northern Plateau ........... 47 —5 
<................ ~ 2 |) South 
Upper Mississippi Valley..... | 76 +4 i 


SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VU, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 


Average cloudiness and departures from the normal. 


| 


| | , | 
Districts. | || Districts. Eee 
| < |4 
New England ................ | 5.8 + 0.8 | Missouri Valley ............. 4.2); 
Middle Atlantic.............. 5.2 + 0.4 Northern Slope.............. 4.1 0.1 
South Atlantic............... 5.0 | + 0.2 | Middle Slope ................ 3.8 0.6 
Florida Peninsula. ........... 5.1 | — 0.4 | Southern Slope.............. 4.0 0.4 
6.1 | + 1.7 | Southern Plateau ........... 2.5 0.2 
4.3 0.0 Middle Plateau ............. 2.5 0.0 
Ohio Valley and Tennessee 5.4|+ 1.0) Northern Plateau ........... 36) —0.5 
en 5.4 | + 06 || North Pacific................ 43) —0.6 
6.3 | + 1.2 || Middle Pacifie .............. 3.2) + 0.4 
North Dakota................ 4.0 | — 0.3 || South Pacific................ 29) +04 
Upper Mississippi Valley..... 5.3 | + 11 | 
WIND. 


The maximum wind velocity at each Weather Bureau station 
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for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 

5 | | § 
Stations. 3 Stations. 

Bismarck, N. Dak ....... 7| 60|n. | North Head, Wash ..... os| 
Buffalo, N.Y ............ 13| 51 sw. | Port Reyes Light, Cal...) 19 61 | nw. 
Chicago 8 24 64 | nw. 
Columbia, 8. C. 30 53 sw Do 25 59 | nw. 
Mount Tamalpais, Cal 19 60 | nw. 27 69 | nw. 

27 56 9 58 | se. 
28| 58) nw. illiston, N Dak 25 50! nw. 

New York, N. Y......... 9| 58) nw. 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 

Thunderstorms.—Reports of 2,641 thunderstorms were re- 
ceived during the current month as against 2,629 in 1901 and 
6,524 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 5th, 160; 26th, 
151; 27th, 136; 1st, 131. 

Reports were most numerous from: Florida, 216; Texas, 
187; Missouri, 171; Dlinois, 132. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz: 13th to 21st. 

In Canada: Thunderstorms were reported as follows: Syd- 
ney, 2; Grand Manan, 2; Quebec, 1, 4, 7, 23; Ottawa, 23; To- 
ronto, 3; White River, 17; Port Stanley, 7, 9, 28; Saugeen, 7; 
Parry Sound, 1, 3, 6, 9; Port Arthur, 16; Prince Albert, 7; 
Hamilton, Bermuda, 23, 30. Auroras were reported from White 
River, Ont., on the 2d and 5th. 


DESCRIPTION OF TABLES AND CHARTS. 


By W. B. StocKMAN, Forecast Official, in charge of Divison of Records and Meteorological Data. 


For description of tables and charts see page 413 of Review for August, 1902. 


| | 
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Stations. 


Boston ...... 
Nantucket 


Block Island ........ 
New Haven......... 
Mid. Atlantic States. 
Albany 
Binghamton ........ 
Harrisburg. ......... 
Philadelphia ........ 
Seranton 
Atlantic City........ 


Washington 


Cape Henry......... 
Lynchburg.......... 


Norfolk .... 


Richmond. .......... 
S. Atlantic States. 
Asheville 
Charlotte...........- 
Hatteras ...........- 


Wilmington 


Charleston .........- 
Columbia 


Montgomery 


Meridian... ......++. 


Vicksburg. 
New Orleans 


Port Eads ..........- 
West Gulf Slates. 
Shreveport.......... 
Fort Smith.......... 
Little Rock ......... 
Corpus Christi ...... 
Fort Worth......... 
Galveston. .........- 
Palestine............ 


Chattanooga ....... 

Knoxville. .......... 
Nashville ........... 


Evanaville .......... 
Indianapolis ....... 
Cincinnati.......... 
Columbus. .......... 
Pittsburg ........... 
Parkersburg ........ 


Sandusky ........... 


Houghton .. 
Marquette. . 
Port Huron 


Pressure, in inches. Temperature of the air, in degrees Preci itetion, in | 


| Maximum 
velocity. 


+ 
with .01, or 


Sea level, reduced 


to mean of 24 hrs. 


dew-point. 


tbove ground. 
normal, 
Departure from 
normal, 
range. 
rture from 
normal, 
more. 
miles, 
tion. 


sea level, feet. 


° 
a 
< 


above 
mean min, + 2. 


Prevailing direc- | 


mean of 24 hours. 

Total movement 
| Direction. 

Clear days 


Departure from 


= 


Date. 


| Mean wet thermometer, 
| Mean temperature of the | 


| Actual, reduced to 
| Maximum. 

| Mean minimum. 
Greatest daily 
Total. 


Days 
| 


+| 
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| Partly cloudy days. 
| Total snowfall, 


= 


w 


= 


= 


= 


9 11) 5 14 


> 


= 


ete 


SPR 


! 


| 
September, 1902. 
— 
| Elevation of | > 
Eastport ............ 76 69 e 10 13) 
Portland, Me........| 108) 81/1 se. | 9 10) 
Northfield. .......... 876 15 se. | 61 
225005 s. | 9 10 
nw. 14 9 
1 se. | 9 
97/102 1 se. | A 13) 
875 79 w. | 9 
314,108; nw. | 9 9 
374 1 nw. 
117 168 | 
805111 11 nw. 
52) 39 8. 
Cape May ..........- 17) 47 4 s. 
Baltimore 123 68 nv. 
112) 59 
jose n. 1 
681 83 nw. | 
91/002 |1 nw. 
82 sw. 
773 68 w. 9 9 12 9 
11) 12 ze n. | 10) i 9 10 
Raleigh 876 93 nw. a9 13 7 10 
sw. | 910 9) 11 
351/114 sw. | 30 8 14 8 
Augusta.............| 180) 89 nw. | 17 9 
Savannah ........... 79 a. 91 15) 6 
Jacksonville ........ 43101 13 14 
Fiorrda Peninsula. 
Jupiter... 28 10 ow. | 4 
Key West..........- = w. | 
Tam Seed + s. 
“hast Guif Siates. 
Pensacola ..........- 56, 78 12 
57 88 n. 11 
........| 223)100 w. 10 
84 w. il 
caves) 247) w. 
sone 51) 88 nw. 16 
16 
| | 
77 | 84 | 2 121 10) 8 
457| 79 | 94 2 | & 10:17, 3 
357, 938 100) 
48 
4106 (112) 
510 73 | 79 | 
San Antonio ........ 701, 80 O1 
Taylor ............-.| 583) 55) 63 | 29 
Ohio Val. and Tenn, 
762 106 112 | 29) 
1,004 10 | 88 | 28 
397140 164 | 29 
| 646/122 | 29 
Lexington .......... 989, 75 102 | 28 
525114 136 | 20 
431| 72 | 82 
822/154 | 164 
628 152 |157 
824 87 100 
842/116 (123 
638 77 | 84 
1,940 41 | 
Lower Lake Region. 
Buffalo..............| 767/178 |206 51 sw. 
Rochester. .......... 523) 81 | 90 w. 
SYTACUSE 597) 97 (113 se. 
nw. 
Cleveland 762190 (201 nw. 
629, 62 | 70 nw. 
628/123 |127 ne. 
158 193 nw. 
Upper Lake Region. 
Alpena..............) 609) 63 | 80 | 
Escanaba............| 612) 43 | 57 sw. 
Grand Haven.......| 632) 54 | 92 sw. 
668) 66 | 74 nw. 
734) 79 116 sw. 
638, 70 120 nw. 
Sault Ste, Marie.....) 614 40 | 61 nw. 
823 241 274 I sw. 
Milwaukee..........| 681/124 21 se. 
Green Bay..........| 617) 49 | 57 sw. 
Duluth .............| 702) 95 j116 16 nw. 
North Dakota. 
Moorhead. .......... se. | 4 
Bismarck ...........| 1,674) 16 | 29 | n. 
Williston ...........| 1,875) 14 | 34 nw. 
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cc cc 


Highland Home 


Allaire Ranch ............ 
Arizona Canai Co's Dam. . 


Fort Huachuca... . 


Mount Huachuca 


Tem 


(Fahrenheit. ) 


Minimum, 


ou 


#52 


tion. 
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Total depth of 
snow. 


| 


Tombstone 


Blanchard Springs .. 


Mossville... .. 
Mountain Home 


y 
Crescent City L. H. 
Cuyamaca ......... 


TABLE II.—Climatological record of voluntary and other cooperating observers, September, 1902. 


Precipita- | 


Temperature. 


snow. 
Total depth of 
snow. 


| Rain and melted 


o | Maximum. 


East Brother L. H 


cans cen 


Kennedy ‘Gold Mine... 


Legrande............... 


Los Gatos 


Mare Island L. H .. 
Merced 


25 


Mokelumne Hill 


Mount St. Helena 


North Bloomfield......... 
North Ontario............ 
North San Juan*!........ 


Piedras Blancas 


Sessssses 


Point Ano Nuevo L. H... 
Point Arena L. H........ 
Point Bonita L. H........ 
Point Conception L. H... 
Point Fermin L. H 

Point George L. H . 
Point Hueneme L. H.... 


222222 


(Fahrenheit. ) 
gig 

; 
| 
| 
52 | 73.0 

76.2 
37 | 68.8 

105 | 53 | 79.8 
9 | 65 | 79.5 
89 | 36 | 67.5 
40) 68.1 
90° 67. 
9 | 39) 71.4 
39 | 687 

68.2 

63.4 

85 | 67.0 
88 | 33 | 644 
40 | 69.2 
91*| 45°) 69. 
9 | 35 | 66.2 
92) 70.8 
89| 37 | 68.3 
9 | 67.4 
99| 39 70.2 
93 | 39 | 69.5 
9 | 40) 70.8 
82} 36 62.3 
92| 36 | 66.4 
45 | 66.0 
% | 39 70.9 
9 | 37 | 66.6 
98 | 32 69.8 
41 | 70.2 
89 | 37 | 67.5 
%| 40 | 70.2 
89 | 36 | 66.0 
64. 
95| 47| 72.1 
97| 38 | 70.3 
97| 37 | 708 
98 | 42/716 
641 | 680 
33 65.2 
93 | 38 | 69.0 
92} 39) 69.2 
44/724 
9% | 40 | 70.5 
9 | 70.8 
90 | 36 | 67.0 
87| 30 | 63.2 
107 | 40 | 74.8 
9% | 
107| 44 | 75.4 

67.4 

56.6 

48.4 

64.6 

106 | 
97| 37 65.2 
105| 404) 72. 
75| 35 | 85.8 
9% | 44) 684 
103 | 41 | 68.8 
71.9 
106) 60 | 75.4 
78| 56 | 68.4 
77| 39 | 55.4 


Temperature. 
(Fahrenheit. ) 


snow, 


Total depth of 


| Rain and melted 


= 


ss 


$2" 


PSPSPS 
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Precipita- 
tion, 


snow, 


Ins. 


456 
perature. Precipita- . 
| 
Stations. Stations. Stations. 
s | 
| ay 
| 
Alabama, Ins, | Arizona—Cont’'d. California—Cont' d. | - 
Ashville 42 70.8) 6.01 Showlow 61 | 81.6 
43°) 75. 8¢) 5.00 Superstition . ....... 4 70.5 
Birmingham..............| 9 45/746) 3.76 | 106 51 | 75.1 | 
Bridgeport 48 | 72.6 | 
Camphill ................| 92] 42/724 Eloajon 96 | 45] 70.6 
Citronelle 48 | 75.9 | Vail Elmdale 41 | 72.5 | | 
Clanton 88) 47/724 Walnut Grove.......... 46 | 75.7 | 
Cordova .................| 722 | Willoox Escondido................| 97| 41 | 6&8 
Daphne 97") 77. Yarnell Falibrook ................| 45 69.4 
Decatur 82] Arkansas, Folsom®? ................| 104 | 52 | 72.2 | 
46 Arkansas City.......... Fort Ross .......... .....| 86 @ @.3 
Flomaton...............| @ Georgetown ............-. | 40 | 72.7) 
Florence 92| Gifroy (near) ............| 106 | 37 | 66.4 | 
Fort Deposit .............| 46 Camdena .............. Goshen ................| 104 81.6) 
Goodwater ...............| 6 Conway 98 25° 61.0 | 
Greensboro. ..............| 46 Corning Hanford 109 32 | 70.2 | 
Dardanelle ............. Hollister 105 39 | 66.0 | 
Helena De Queen .............. Humbold 0.00 
75.1 ldylwild 88 38/622) T. 
Lock Ro. | Fayetteville............ lowa 95) 50/708) 0.00 | 
Madison Station........... #0 72.0 Forrest City............ 60 | 71.9) 0.00 
Maplegrove .............-| % | 389 | 70.4) Fultom Jackson 49) 72.4 0.00 
ge . Jonesboro .............. Rermville 0.00 
Lacrosse King City................| 107 36 | 67.9 0.00 
Ozark 95 Lonoke | 96 50 | 73.0 | 0. 00 
Pratty % |) 44 Lutherville............. Laguna Valley 0.00 
Pushm 43 Laporte®!,..... .........| 87 38 | 57.3) 0.18 
Rivert | 36 1066 | 44 742) 0.00 
Scottsboro @ Lemoncove...............| 107| 46 77.8! 0.00 
in 47 Lick 40 | 68.2) 0.00 I 
Talladega 984 42 Lime Point L. 000 
60.00.90 ct es cose cece the Mount Nebo............ 44"/ 69.8 | 0.00 
Thomasville..............| New Gascony ........... Lodi 101 41 69.0) 0.00 
Tuscumbia ...............| 9 Newport b............... Mammoth Ul 68 | 88.0) 0 00 
97 Newport 106 45 | 79. 00 y 
Uniontown ..............., OF 42/7 Ozark 42 (74. 
Alaska, Milton (near) ............) 100 48 Y 
Copper Center............| @ 21 4 BO cc Modesto*! ...............) 106 50 Y 
Fort Egbert...............| 3.2 || Princeton ............... Mohave 100) 55 
& 40 3 Russellville ............. Monterey *!..............| 8! 45 A 
Arizona, Spielerville.............. | 45 | B 
Agua Caliente............| 109 Stuttgart 58 B 
60 | WED 108 55 Bi 
Ashfork 97 25 Washington ............ Newman ................-| 108 46 Bi 
Benson ................| 65 Wiggs _ 42 Cs 
Winchester . ........... | 108 37 Cs 
105 47 Winslow | 100 47 Ce 
Casagrande*?!............| 98 68 Witts Springs .......... | 104 55 Ch 
60 California, & 51 Ch 
Congress 102 58 Angiola 78 Ch 
Dudileyville ..............| 101 47 Bakersfield ............. 42 Co 
ee. 95 38 Ballast Point L. H ...... Paso Robles ..............| 110 32 ‘ De 
Fort Apache..............| 37 46 |_| Du 
64) Bowman Pine 92] 52 | 67.6 | Ga 
BO Branscomb .............. Placerville ...............| % 37 | 66.0 | Gil 
Mesa(near)............... 107} 49 Cape Mendocino L. H... | Gu 
Mohawk Summit*!......) 115 74 | Cedarville ons | Ha: 
50 | 73.4 Claremont. Point Lobos..............| 80 | 53 | 60.0 Hu 
Pho 82.5 Point Montara L. Lar 
63.0 Pomona (near)...........| 102 48 72.8 | Lay 
| 64.8 Porterville ...............| 108 | 42 75.8 | | Lea 
Sentinel ®! 108 87.6 | POWAY 92] 471 70.8 Ler 
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California—Cont'd. 


San Leandro ............. 


Santa Maria...... 
Santa Monica.... 
Santa Paula.. 
Santa Rosa. 


SE. 
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Breckenridge ............ 


Cedaredge.... ........... 


Cheyenne 
Clearvi 


Leadville (near).......... 
Lero: 
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New London............. 
North Grosvenor Dale... . 


South Manchester ........)...... 
Wallingford. .......... ee 
Waterbury ............... 
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Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit. ) | tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| j 
| 
| 
— - Colorado—Con'a. | | | 
90) 25 Longs Peak ..............| 74 13 | 
Redding .................| 106 | 49 28 
| | | Marshall Pass 
Reedley 106) 42 86] 23 | 561 
Roe Island 1. 2] 
Rosewood ................| 107 40 28 | 
Sacramento ..............| 49 Rockyford ...............| 95 | 30 
Salinas 92) 40 92 30 
San Bernardino ..........| 108 | 39 
44 24 
San Luis L. | Santa Clara .............. 87 28 
San | 48 | | Bilt... 90] 80] 616 | 
90 | 51 | 88 | 28 | 
Bante Clara. ....... Trinidad .................| 32 | 60.8 
Genta Crus ..............., 39 | 62.2 
76 | 63. Wa 
95 50 | 70. | 02.4 | 
10] 45 | 77.0] 9 28 61.4 
Sierra Madre ............. 91 70. 
Bridgeport ...............] 87| 43 | 
97 47) | 32 | 
105 | 42 Colchester................| 88 38 | 
Summerdale..............| 98 38 | 
90 30 85 43 
Tehama*!................) 108 57 37 
36 | 36 
M 60 | Southington 85 O38 
Upperlake................) 106 36 34° 
Upper Mattole*!.......... 93 34) 
Vacaville*! ..............| 104 | 
est Cornwall ...........| 88 38 
118 West 
ephzibah ...............] 97 53 6 
Wheatland ...............| 100 PSY 92 Lost Mountain ...........| 87 42 4 
Williams®!...............| 104 91 Louisville................| 90 54 8 | 
Vores Buena L. 974) 594 04 
| 95] 33] Milledgeville.............| 95 | 50 8 
| 102 all | 89 Monticello ...............| 9% 50 7 
| 92 92°) 56 5 | 
Colorado. Naylor 99| 61 4 | 
28 | Newnan .................| 89 46 7 | 
79 21 97 Pelhs 
105 30 | 98 
33 | | 94 
| 9 
7 12 | 96 
De Funiak Springs.......| 93 
Castlerock................| 92 26 ROMS 
Federal Point............| 98 
Fernandina ..............| 91 Statesboro. ............... 
91 29 Flamingo 
| 23 13 | T. Fort George..............| 89 Talbotton ................ 
26 Fort Meade ..............| Tallapoosa ............... 
Colorado Springs.........) 89 27 Fort Myers ..............| 89 Thomasville. ............. 
Durango 89 32 Gainesville ..............| 98 
90 Waverly..................| 95 | . 68 | 
Gleneyre................., 91] 24] 56 | 95 
$8 24 | 60. Lake City ................] 95 
Hampe...................| 24 24 
cl 40 96 
Holyoke (near)...........| 98°, Marianna ................| 92 
ET 20 Merritt Island............) 92 
Lake Moraine............. 72| 18 | 9.5 || 92 | 
Las Animas..............| 96 | 25 
La 18 
o9— 4 
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Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) | tie 
Stations. a. | Stations. | Stations. 
Idaho—Cont’ Ins. | Ins. IUlinois—Cont’ d. Ins. | Ins. i Ins. | Ins 
Lost River .......- so| 22/558) T. || Walnut.................. 84) 61.8) 4.99 4.13 
Moscow . 95 30 | 58.7) 1.29 35 | 63.0) 3.53 Burlington ..........-..-- 85 34 | 62.6 | 2.77 
Murray . 26 | 50.8 2.22 Winchester .............- 34 62.2) 4.06 85 29 | 59.6) 5.39 
Oakley 97 27 | 60.0 0.30 Winnebago..............- M4 59.2) 4.71 Cedar 38 61.0) 4.83 
Ola ... 96 28 59.4) 0.33 37 | 61.0 | 8.23 Centerville. .............. 83 34 | 58.7) 4.98 
Payette 99 | 30/ 60.7) 0.35 81, 35 50.8) 404 84) 59.6) 9.10 
Pollock 93 32 | 61.6) 0.38 Charles City. ............. 81 29 | 58.8 | 2.80 
Porthil! 80| 30/528) 1.46 Anderson ..............-. 86| 33/644) 5.73 80| 26 | 57.2| 2.56 
Priest River 82 27 | 52.0; 1.24 vc 82 36, 60.0 | 4.81 Clarinda 87 31 | 59.9 | 4.72 
St. Maries 86 | 28) 55.6) 1.30 Bloomington ............. 84) 36 64.3) 406 83 | 31 | 59.6) 3.79 
Silver City ..... 90 25 | 56.8 0.42 86 31 | 62.2) 6.79 College Springs .......... 83 34 58.8) 3.50 
Soldier... 92 16/528 0.04 T. 87 3565.6 4.21 Columbus Junction ...... 85 60.7 | 4.00 
Swan Valley 854) 19 | 55.6) 0.31 Cambridge City .......... 88 | 62.0) 4.92 58.5) 5.01 
n 22; 53.8 0.10 32) 63.9 4.13 60.4 7.57 
Connersville ............ 33 62.8 | 5.11 60.8 2.21 
Albion ..... 87 66.4 3.08 Crawfordsville ........... 90 35 | 66.1 | 4.97 56.3) 2.93 
Aledo ..... pas 81) 35/610) 5.11 87| 32/624] || 5. 46 
Alexander . & 34/622) 401 Edwardsville............. 86 42 | 67.9] 368 | |] Damvillle 2.90 
Antioch 8&5 36) 7.35 Farmland ................ M4 35 | 62.7) 5.61 58.2 | 3.86 
33/586) 409 Fort Wayne.............- 88| 9.87 57.6 | 3.56 
Astoria. .... 34, 60.8 3.08 86 40) 63.6) 5.50 59.6) 4.02 
AUTOPR, 82 33 | 50.6 7.29 Greencastle .............. 37 63.2 6.44 60.2 5.76 
Benton 35 | 67.8 1.80 Greensburg .............. 86 33 63.6) 7.65 57.8 | 2.66 
Bloomington 4 63.1 4.91 Hammond ... 82 39 60.4) 3.16 | 58.1 5. 80 
Cambridge ..... 37 | 60.6) 5.99 Hector ....... 862) 61.2«) 4.35 60.6 5.25 
Carlinville 87 35 63.6 3.76 Holland ..... 92 35 | 67.0) 3.21 59.8 | 4.12 
Centralia. ....... 89 33 65.8 2.70 Jeffersonville... a9 39 | 67.0 | 4.25 55.4 2.65 
Charleston ..... 86 33,649 4.98 Knightstown .. 66.66 5.84 60.9 4.13 
Chemung 81 30) 59.3 5.44 Kokomo........ a5 35 63.0) 6.08 57.0 | 3.86 
3. 48 Lafayette .......... 87 35 | 63.3 | 3.72 58.2!) 3.95 
CHOME 91 33 | 67.1 1.55 cc 34) 61.2) 5.26 
Cobden. .... 37 | 67.1 3.42 Madisona...............- 92 39 | 67.2 | 3.28 58.0) 3.68 
Dixon........- 37 | 60.5 4.63 AS 65.0) 5.82 78 | 57.6 | 461 
M4 34) 61.1 5.36 87 32 | 63.4) 6.10 820 58.2) 4.00 
Effingham ...... 87 3564.6 3.44 32 | 62.3 6.70 58.8 6.30 
92} 34|65.8| 3.74 89| 32/642) 5.61 i ..| 80| 34| 59.0) 457 
Fandom 8&3 32 61.4 3. 06 Moores Hill............-.| 88 36 | 65.7) 5.00 Grundy Center........... 82; 32) 58.0) 4.67 
Flora..... 90/654) 3.37 Mount Vernon ........... 36 | 66.8 | 2.46 Guthrie Center........... 83 31) 58.4) 5.49 
Friendgrove®® ........... 90 | 38 | 66.6 276 87 30) 61.8 | 5.16 S434 59.2) 4.67 
36) 60.6 6.04 92 33°) 65.1) 3.89 8&3 | 27 | 58.4) 5.63 
Greenville. .... 35 | 65.8) 2.43 Prairie Creek ............ 90 36 | 64.8) 2.92 Humboldt. ............... 82 31) 58.8) 3.15 
Griggsville 86 63.4 3.36 89 65.8 | 3.53 Independence............ 29 | 58.0) 3.27 
Halfway ..... 9 | 35 | 67.2 | 2. Rensselaer ............... st | 34/ 61.9) 4.20 Indianola ................ 
Halliday 32) 65.4 1.88 AS 32 | 64.6 | 3.87 ccc cc 5 33°) 61.0) 5.87 
Hemry 87 35 61.7) 6.10 86 35 | 63.2 | 4.73 80 30 56.9) 3.46 
Hills’ 87 37 | 64.2 | 5, 32 Salem ..... 92 31) 66.4) 4.32 5. 32 
Hoopeston 62.1 3.01 Scottsburg. 89 36 | 65.2 | 3.77 Keosauqua ............... 32) 61.7) 416 
36 | 60.4 6.28 Seymour .. 87 35 | 64.3) 4.25 Knoxville... .. 83 | 60.0) 6.68 
Knoxville..... 34/600 404 South Bend .............. 84, 40/622) 450 83) 28) 60.1 | 3.00 
Lagrange 81 39 59.8) 5.91 86 35 61.7 | 6.30 Larrabee ................- 83) 29) 57.7 3. 45 
85 31/610 250 erre Haute.............. 88 44 66.5 | 3.78 
Loami...... 4.02 Valparaiso ............+.- 35 | 61.0) 5.17 81) 34) 59.4) 4.26 
90 | 67.2) 244 Veedersburg .......... 87°) 642°) 4.38 81 35 | 60.2] 9.08 
Martinsville ............. 90 32 | 64.0) 3.78 90 40 | 67.0) 3.85 82 28 59.3) 3.40 
Mascoutah ........... 83 63.1 «2.52 Washington .............. 95 33° 65.9 | 3.07 Maquoketa ............... 30 59.6) 6.39 
a2 62.4 1.97 Winamac ................ 85 28 60.4) 3.65 Marshalltown ............ 85 32 | 59.6 | 5.70 
Minonk .............+- 85) 385/607) 459 Worthington ............. 9 | 32) 64.8) 3.26 Monticello ............... 31 | 57.8) 4.82 
Monmouth .| 31/598 3.48 Indian Territory. Mountayr ................ 82 32 | 59.8 | 7.29 
Morrison ..... 35 | 59.9 3.99 43 70.8 | 9.97 Mount Pleasant .......... 82 32 | 60.5 | 4.88 
Morrisonville ... 88) 84) 640) 2.89 Chickasha ............... 97| 37/688) 6.00 Mount Vernon ........... 82 | 34| 59.8 | 5.80 
Mount Carmel. .. | 3.17 Claremore. 35 | 67.2 | 3.80 New Hampton ........... 78 | 6.75 
Mount Pulaski .. -| 35 | 63.2 4.13 Durant .... 100 41 | 70.2) 6.98 80 35 58.7) 495 
Mount Vernon .. 92| 66.0) 3.26 Fairland 87| 35 | 66.0) 443 Northwood............... 78| 57.3) 2.55 
New Burnside. . 9 | 35 | 68.2 5.07 Good water 104) 41 | 71.9} 6.77 Odebolt 8 30/594) 3.41 
Olney ....... 90 35 | 66.5 2.14 Hartshorne............... 96 36) 71.4) 4.40 Ogden.......... MM 30 | 60.7 | 3.25 
Ottawa ...... 85 63.1 6.76 Healdton................. 100 35 | 71.2) 7.55 78 31) 58.2) 6.35 
85 | 34) 625) 401 42) 7.45 80, 34 | 57.0) 2.10 
Paris .... a9 3664.8 3.31 40 67.8 | 8.83 Osceola. | 59.8 | 7.89 
| 5.64 35 | 68.2) 6.42 Oskaloosa 82) 31/ 59.8| 5.12 
Peoriad.......... 37 | 63.8, 6.84) || South 5.31 Ottumwa .... 79 38 59.8 | 10.41 
31/620 4.06 35 | 67.4 | 7.62 Pacific Junction.......... 31 60.6) 2.17 
87 34) 63.5 4.73 36 68.7 9.10 eon 83 | 55.6 4.19 
91 36 | 67.6 2.83 ont 7.24| Redoak 79| 87/ 60.9) 4.28 
cces ce 35 | 59.4!) 3.58 Ridgeway .... ...... 34 | 60.0 3.33 
Robinson 88 33) 64.5 2.72 32 | 59.2) 7.32 2. 23 
Rockford.......... 83 | 36| 60.0) 6.43 35 | 61.0 | 6.42 Rockwell City............|...... 
Rushville ...... 85 33 62.7 4.32 59.0) 4.95 Ruthven 8 31 58.0) 2.70 
Charles .......... 4” 60. 8 | 6. 65 34 60.6) 6.24 Sac City... 8 | 32) 59.1) 3.09 e 
be ct 91 663) 29 56.7) 3.94 St. Charles ...... 83 35 60.5 | 5.96 
Shobonier................ 91 32) 64.4 2.82 3459.7) 6.36 Sheldon 85 28 | 57.8 | 3.31 
87 31) 63.8 5.67 31 59.8) 1.66 Sibley ........ 28 | 57.6 | 3.98 
36/616) 5.26 25 | 58.9) 4.44 Sigourney ... 88 82: | 60.4.) 3.77 
Bal | 3.13 30) 59.8) 4.98 Sioux Center....... ..... S4 30 57.8) 415 
Srosmere | 85) 60.4) 429 32 | 50.2) 4.85 Stockport .... 4.54 
| 88 82/645 3.79 28 59.4) 4.76 Storm Lake .............- 80 82/581) 3.11 
38 59.8 | 6.25 35 | 59.2 5.17 Thurman.................| 29 60.2) 4.46 
Tuscola 86) 86) 68.2) 2.85 33 61.2) 3.51 5. 50 
841622! 490 27 | 57.4! 3.41 59.4) 450 


an 

) 

= 
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Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. ( Fahrenheit. ) tion. 
- 
a 
Jowa—Cont'd | Ins. | Ins. Kentucky—Cont'd. ° Ins. | Ins. Maine—Cont’d. bad ° Ins. | Ins. 
83 30 | 59.9) 4.78 34 | 69.2) 2.51 80 27 | 57.2) 4.30 
Vinton *! 83 35 | 58.5 | 3.39 Carrollton. ........ 42 | 67.4) 3.50 Rumford Falls ...... 31 | 57.0 | 3.88 
Washington .............. 83) 30 | 58.7) 3.18 Centertown .. 33 | 68.1) 5.32 Vanburen........... 27 | 57.9 | 5.64 
3. 86 Earlington ... 34 | 66.7 | 3.62 Vanceboro ...............| 75 62.5 | 2.60 
Waterloo 33 | 59.4) 4.86 Edmonton ... 31 | 68.2) 4.96 tens 2. 29 
Waverly 81 31 | 58.6 | 4.27 Eubank ...... 31 | 65.6 | 3.22 Maryland. 
Westbranch ......... 5. 20 Fords Ferry.............. 91 31 | 66.4) 4.50 Bachmans Valley.........| 88 | 36 | 63.1 | 6.87 
4. 89 Kes 87 36 | 66.0 | 4.74 Boettcherville............ 97 32 | 66.5 | 1.86 
81 31 | 57.8 | 3.49 91 38 | 69.2 | 4.35 Cambridge ............... 94 46 69.0) 4.49 
Wilton Junction ......... 82 32 | 61.0) 3.98 96 32 | 67.6 | 4.48 Chase ......... 88 38 | 66.0 | 7.03 
Winterset 82 35 | 60.3 | 5.88 Henderson ............... 93 38 | 68.0 | 3.55 Cheltenham .............. 92 41 | 65.5 | 4.85 
WwW 7.10 High Bridge.............. 91 37 | 68.2 | 2.52 Chestertown.............. 46 | 66.3 | 6.83 
‘ansas. 93 | 67.3) 3.51 Chewsville ............... 101 31 | 67.0) 1.64 
98 24 61.1) 2.54 89 35 | 67.8) 5.10 Clearspring .............. 95 42 | 65.0) 2.56 
cle 2. 37 JACKSON 90; 89 | 69.0) 3.32 Collegepark 89 | 38 | 7.39 
Atchison @ 85 35 | 62.8 | 3.67 Leitchfield ............... 90 35 | 66.3 | 8.25 12. 93 
89 35 61.3) 4.59 91 30 | 65.8) 3.69 1, 38 
Burlington .... 3.94 Manchester............... 90 36 | 66.6 | 4.38 Darlington ...............| 41") 64.3%) 9.50 
Clay Center . .. 89 32 | 63.4 | 2.96 Marrowbone ............. 91 29 | 66.0 | 5.27 80; 25 58.4)/ 2.92 
Colby 94 28 61.2) 2.50 91 38 | 68.0 | 2.64 ss cases 89 41 | 67.6 | 4.80 
Columbus ..... 86) 35 | 63.8) 6.56 Maysville ................ 93 | 36 | 67.0) 4.78 89 68.8 | 4.90 
Coolidge ...... 96 28 64.4) 0.41 Middlesboro ............. 86 34 | 65.0) 1.83 91 41 | 67.6 | 9.09 
Cunningham .. 37 64.8) 1.55 Mount Sterling .......... 89} 65.0] 2.93 Frederick 93 66.9 | 3.66 
Delphos ......... 90 33 | 63.4 3.77 Owensboro ............. -| 89) 38) 66.5) 5.59 Grantsville .............. 85 29 | 59.0) 3.15 
Dresden......... 96 31 | 63.4) 2.26 Owenton .... 85 41 | 66.2) 3.30 Greatfalls 96 40 | 66.4 | 7.09 
Ellinwood................ 90 38 | 63.8 | 2.87 618 Greenspring Furnace 95 36 | 65.5 | 1.48 
61.8] 2.93 94) 42) 69.2) 6.48 I ancock 97 | 30 | 64.6) 1.38 
Englewood ............... 96 36 (67.4) 0.40 97 37 | 69.1 | 2.84 3.91 
4.75 Richmond................ 89 37 | 67.6 | 1,58 91 45 | 66.8 | 5.51 
Eureka 7.20 BE. 89 | 35 | 66.4) 8.26 Johns Hopkins Hospital..| 92 | 46 | 67.5 | 7.07 
87 34) 64.2) 5.00 90 36 | 66.4 | 4.67 ce 39 | 65.6 | 11.42 
Farnsworth .............. 97 31 64.1 4.88 93 30 | 66.0 | 3.03 McDonogh ............... 91 40 | 65.8 | 5.70 
91 36 | 63.8) 1.69 93 33 | 66.9 | 3.40 Mount St. Marys College..| 92 42 | 66.5 | 3.62 
Fort Leavenworth........ 86 39 65.3) 4.50 Taylorsville.............. 87 34 | 64.8) 4.97 Newmarket .............. 92 40 | 65.8 | 3.92 
Fort Scott ................ 89 35 | 63.9) 4.51 Pocomoke ................ 88 46 | 68.4 6.67 
Frankfort ................ 8S 29 | 62.8 | 3.85 Williamsburg ............ 94 36 | 68.8) 3.65 Princess Anne ........... 85 42 | 66.8 | 5,26 
86°) 398) 4.43 Williamstown ............| 92) 67.0) 2.65 Solomons................. 89 | 57 | 69.6] 4.91 
Garden City ............. 98 31 66.2 | (1.00 isiana, Sudlersville .............. 93 41 | 67.7 | 6.68 
8S 34 63.9 5.41 Abbeville ................ 97 47 | 78.1) 3.36 Sunnyside................ 83 27 | 59.9 | 4,28 
87 32 62.1 | 3.45 Alexandria .............. 101 43 | 76.6 | 4.51 Takoma Park ............ 43 | 66.6 | 8.60 
91 29 62.2| 6.23 45 | 77.2) 5.38 Taneytown............... 87 39 | 65.0 | 3.79 
92 33 | 62.5) 4.93 Baton Rouge ............. 93 | 47) 76.8) 6.51 Van Bibber .............. 87 48 | 66.1 | 8.06 
34 (61.0) 6.33 94 45 | 77.6) 6.93 Westernport ............. 93 | 33 | 640) 2.37 
84 37 | 62.4) 5.33 40 | 71.3) 5.73 89 42 | 66.0 | 7.78 
Hoxie ...... ewes 32 | 61.8 | 3.98 93 52 | 78.0) 8.48 Massachusetts. 
Hutchinson .............. 92 34 | 63.7 | 1.75 Cheneyville .............. 98 43 | 75.6 | 7.78 86 35 | 60.9 | 5.83 
Independence ..... ...... 89 40 | 65.4) 6.26 90 47 | 75.3) 7.59 86 39 | 60.7 | 4.54 
95 33° 65.0) 0.93 99 41 | 73.0 | 6.94 Bluehill (summit). .. 89 43 | 61.4) 2.94 
99 33° 65.6 | 0.33 98 44 | 79.2) 3.42 Cambridge .......... 90 41 | 62.8) 3.00 
87 40 63.0) 4.16 Donaldsonville ........... 98 50 | 78.4) 5.20 Chestnuthill ...... 90 39 62.4) 3.16 
90 29 | 61.6 6.70 91 48 76.9) 3.38 3.14 
Lebo ..... 85 39 | 63.2) 5.79 97 50 | 78.8) 6.48 East Templeton .. 84 42 | 58.6) 3.11 
30 | 64.8) 1.32 Grand Coteau .......... 47 76.6) 6.76 Fallriver.......... 80 | 45 | 63.7 | 3.05 
Little River .............. 37 | 65.0) 2.03 Hammond ............... 93 44 76.8) 4.17 Fitchburga*!,.. 86 44 59.3) 4.58 
Macksville ............... 91 35 64.0) 1.83 o4 44 | 77.9 | 5.12 Fitchburg d ..... 88 38 | 60.6 | 4,23 
36 | 64.6) 3.82 97 44 76.6 | 10.94 Framing 87 36 | 60.8 | 4.34 
38 | 62.2) 4.16 98 46 77.3) 4.33 87 34 | 59.4) 4.40 
31) 64.8) 3.45 Lake Charles............. 98 51 | 78.4 5.48 Hyannis 79 46 | 62.8 | 3.04 
38 | 64.6) 2.95 Lake Providence ......... 46 | 72.9) 6.35 4.18 
37 | 69.4) 0.75 Lakeside ................. 50 | 77.8) 3.46 Lawrence ................ 40 | 61.8 | 3.77 
35 | 66.6) 3.47 Lawreuce ................ 95 58 | 79.2) 6.38 3. 76 
63.9 | 3.22 98 45 | 74.6) 7.65 Lowella 88 40 | 63.2 | 6.29 
37 | 64.0) 3.56 Mansfield ... 95 41) 72.4) 9.41 Lowell } 89 38 | 61.8 |....... 
40 | 64.6) 2.05 95 44 | 76.0) 5.00 Ludlow Center ........... 83 33 59.1) 4.91 
35 66.4) 3.47 --| 102 44/749) 5.14 Middleboro .............. 85 35 | 61.4) 3.10 
374 64.84) 3.70 Monroe ........ 96 46 | 73.5 7.59 84 34 | 60.0) 4.43 
39 | 66.1 | 1.57 6050 ch thes 4.50 New Bedforda........... 78 44 | 62.6 | 3.92 
1. 60 Opelousas .... 97 4477.0) 6.56 88 52 | 63.1 | 3.87 
36 61.9 | 4.37 95 48 | 69.4) 8.46 4. 30 
37 | 65.6) 5.41 Paincourtville. . 93 48 | 76.0 | 10.70 Provincetown ............ 85 47 | 64.0) 1.78 
30 | 62.4) 5.77 Plain Dealing .. 95 42 | 72.0 9.18 2.90 
34 61.6 | 6.08 Rayne........ 100 49 | 78.2) 7.65 Somerset 88 43 | 65.9 | 3.58 
7.02 Reserve 95 49 76.8 | 4.32 
35 | 63.7) 1.84 Robeline 98 40 74.0) 4.80 Tauntonc................ 83 33 | 60.9 | 3.17 
30 61.8 | 4.92 100 41 73.6) 5.80 eves 5.15 
4.11 94 45 | 77.6) 5.70 Westboro............. 39 | 63.3 | 4.82 
35 | 64.7) 2.90 Sugar Experiment Station| 92 32 78.4) 6.18 85 36 | 59.9 | 4.83 
36 «63.8 | 5.57 Sugartown ............... 51 | 76.6 | 7.98 Williamstown ............| 85 36 59.4) 401 
33) 62.4) 3.36 94 55) 79.3) 4.89 Winchendon ............./.... 4.24 
33° (63.4) 5. 01 47 | 77.8) 4.45 Worcester .............. 88 43 | 61.8 | 2.65 
32 | 66.5 | 0.40 Maine. ichigan, 
34 62.4) 2.94 Bar Harbor .............. 87) 20) =f] 86 40 | 62.6 | 5.34 
30 | | 0.25 82 33 | 57.9 | 1.84 College. . 32 | 58.7 | 5.88 
8. 57 32 | 52.4) 2.62 e 854) 804) 58.04) 5,62 
29° 63.5) 1.80 84 31 | 56.2) 2.06 84 35 | 60.0 | 4.27 
35° «61.8 | 4.88 90 35 59.0) 6.68 Ann Arbor........ 85 36 | 61.2 | 6.41 
37 64.3) 4.95 86 35 | 60.2) 1.86 we 2. 38 
34 62.4) 5.11 Farmington .............. 87 30 58.6) 3.60 660600200 83 34 61.1) 6.05 
Fort Fairfield f........... 82 29 | 58.8) 3.10 Baldwin........ 83 31 | 58.8 | 3.60 
33° «67.6 | 5.20 Gardiner ................ 85 36 | 60.6 | 3.22 Ball Mountain ........... 83 33 | 59.2) 6.58 
33° 65.4) 3.62 83 33) 410) 78 22 51.4)/ 0.14 
34° 68.0) 3.75 74 35 | 57.8 | 5.46 Battlecreek............... M 39 | 60.6 | 6.90 
31 | 67.6 | 3.98 92 38 | 60.2 | 3.70 hk. 83 38 | 59.9) 4.10 
39 | 65.8) 4.61 80 32 | 57.5 | 4.33 Benzonia ............ 79 38 | 57.9 | 4.54 
35 68.2) 4.35 North Bridgton .......... 89 35 60.2) 411 81 35 | 59.6 | 5.65 
42 69.2! 3.86 82 30 59.0! 1.94 Berrien Springs .......... 86 35 | 60.8 | 5.73 
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Tron Mountain ........... 
Tron River 


BREESE: 


B 


- 


Webberville ............. 


MERE 


Campbell ... 
Collegeville . 
Crookston 


: 3 
a Stati 
gig |i 
| Ins. | Ine. Minnesota—Cont'd ° Ins. | Ins. Mississippi—Cont'd. 
Big Rapids ........ 31 | 57.2 03 Albert Lea ..............- 81 30 | 5. 37 
60.8 S88 Alexandria...... 27 | 043 
38 | 52.4 6y 84} 24/545) || Shoceoe.................. 
35 | aS Beardeley 96 19 | 56.0) 0.06 
60. 70 3254.3) 0.73 
59. 75 Bird Island .. 29 (56.0) 1.95 
59. 96 Blooming Prairie 5.9; 360; Tupelo................... 
51. 21 Caledonia ........ 31. (56.0 |) 
21 4.0) 0.28 
37. (56.4 29 
29 3.6 27 
26 | 55.6 


Rain and melted 
snow, 


| Mean. 


| 
| 


# 


¢¢° Maximum. 
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PO 


Caruthersville. ........... 


Rolling Green ............ 
Cloud 


Winnebago City ......... 


ARE 


hoe: 


Bes 


RZ 


PRE 


Set 
223 


460 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
| (Fahrenheit. ) | tion. | ( Fahrenheit. ) | tion. (Fahrenheit.) — ie 
| 
° 
of 
3 
| Ins. | 
| 
| 
| | 
93 | 
95 
| 
4 |... 
| 
89 
| 
95 
| 
Dundee S82 Detroit City.............. 24 Missouri. 
Eagle Harbor ............| 75 Faribault ................ 30 
East Tawas..........-..-.| % 34 
Falrview .. Grand Meadow........... 32 OF 
Fitchburg ..............-.| 88 34 Lake Winnibigoshish..... 33 Brunswick ...............| 85 37 | 61. 
Frankfort ................| 74 42 Long & 36 | 68. 
Gaylord 2 Conception ..............| 82] 39} 61. 
30 27 Darksville...............-| 87 34 | 63. 
Grand Marais............| 38 30 2 32 | 64. 
Grayling 82 35 83 30 34 61.4) 292 
36 Montevideo ..............| 89 24 Edwards 86 34 | 63.2 | 5,08 
Hanover 35 24 37] 58.2) 4.77 
Harbor Beach ............| * 82 34 Mount Iron..............| 25 T. 82) 33 | 62.3) 2.61 
Harrisville...............| 79 36 1. New London .............) 28 
New Richland............) 81 | 32 86 | 37 | 64.8) 6.20 
Hastings .................| 34 New Ulm ................| 85) 31 86 | 33 | 63.0) 2.62 
Park Rapids..............| 80| 24 Gallatin®! | 620 | 5.10 
Highland Station 27 Glaagow & 34 | 62.9) 3.64 
Hillsdale ................, Pipestone ................| 76] 27 
73 21 Pleasant Mounds.........) 82°, Grant City ..............., 38 61.3) 7.61 
75 | 30 Falls..........| 80) 24 Halfway 85 | 34 63.9) 7.76 
75 21 ReG Wing .. 401 Harrisonville ............ 85 33) 62.2) 5.15 
Ironwood ................| 78 30 Redwing ...............| 81 $7 | 50.4 /......- 
Ishpeming . .............| 72] 27 Hermann 1.81 
80; 32 | 2.88 Houston .................| 36) 34 | 261 
Jackeon 88] 37 8 | 30 2.19 84| 
Lake 78 Sandy Lake Dam.........| 80 | 28 1. 20 Jackson 88 | 33 
Lansing & Shakopee 31 3. 90 Jefferson City ............| 88 33 
Lincoln 80 Two Harbors.............| 28 2. 28 Kidder S| 
78 Wabasha.................| 86 30 3. 08 36) 
88 Willow River.............| 82| 22 56 
Mancelona ...............| 79 M 35 | 
Manistique ..............| 75 82 30 Liberty 31 
Menominee ..............| 78 ississippi. Louisiana ................, 85 $2 | 
Mio 77 Agricultural College......| 92 | 45 Marblehill ................ 
Mount Pleasant ..........| 85 Batesville ................| 36 Maryville 
Newberry ................| 75 52 87 39 | 
North Marshall...........| Booneville ...............| 87] 48 Monroe City .............. 83 | Hite 
Old Mission ..............| 79 | Brookhaven ..............| 43 33 | 63.0 | 
41 Mountaingrove .......... 84 35 | 63.0 | | 
Columbus ................| 88 44 Mount Vernon ........... 32 65.6 | 
| Dock New Haven .............. a7 | 39 | 
90" Edwards .................| 97 44 Now Madrid 298 
83 Fayette ..................| 9 43 | New Palestine............ 89 34 | 68.4) 5.60 
Port Austin ............+. Greenvillea..............| 89 4x 36 63.8 | 6.70 
Greenvilled ..............| 45 36 | 62.2 | 7.69 
Reed City ....... Greenwood...............| 41 34 62.2) 2.00 
Roscommon. ............. Hattiesburg . ...........| % 48 2.75 
Hernando................| 91 42 Poplarbluff .......... .... 90% 36%) 64.2» 4,84 
| Holly Springs Potosi (near).............. 86| 30| 61.8| 258 
St. Joseph ................| & Indianola ................| 92 41 Princeton ................| 86 34 61.2) 7.38 
Somerset *................| 8 Kosciusko ...............| 95] 42 Was 
South Haven .............| 82 40 36 | 64.2) 2,03 
Thomaston ..............| 75 Lake Como...............| 95 39 
Vans Harbor.............| 81 Louisville................| 9 | 41] Sedalia...................| 36 63.0) 6.99 
Seymour 8 32 | 62.0; 4.19 
Waverly 48 36 | 66.2) 4.65 
— 82 Nittayuma...............| 92 42 Steffenville ..............| 85 33 | 62.4 | 3.92 
West Branch ............| 79 39 | 31) 61.2) 5.68 
Wetmore .................| 72 Palo Alto.................| Trenton 837 | 61.3 516 
Whitefish Point..........) 71 Unionville ............... 80 38 | 60.6 | 6.25 
Ypsilanti.................) & Pearlington ..............| % 87 34 | 63.0, 2.80 
Minnesota, Pittsboro ...........-....) % Warrensburg ............. 85 36 | 5. 06 
| Warrenton ................ 87! 36/630!) 3.50 
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Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) on, 
3 

. Missouri—Cont’d. Ins. | Ins. Nebraska—Cont’d. | ° | Ins. | Ins Nevada—Cont 'd. ° ° Ins. | Ins. 
0c cle se 10. 92 Grand Islande ........... | 31 61.0) 4.06 Lewers Ranch............ 95 29 | 63.5 0.25 
Willowsprings .........-- 95 32 62.8 |) 5.18 3. 95 92 38 | 64.4) 0.00 
31) 64.4) 3.57 Guide 90 30 61.2) 5.91 97 23 | 62.0} 0.12 

Montana. 00 2. 61 Mill City 92 33 64.4) 0.50 
81 17 | 49.9 | 0.78 8.0 91 33°) 58.0, 4.85 Monitor Mill............. 88 16 | 55.6) 0.44 0.2 
Anaconda. 85 | 22 52.0 T. | 88] 28/601) 491 9 | 64.4! 0.12 
83 9.9 | 0.36 85 | 37/| 60.4] 3.80 96 | 21 | 582) 0.00 
82 24. O41 Hayes 5. 00 abhawen 90 20 | 61.0 |) 0.38 T. 
Bozeman 82 27 52.0) 2.07 95 26 | 57.8 | 1.62 94 20 | 56.0) 0.01 
78 28 51.6) 0.10 87 32) 60.8 | 4.70 Reno State University... . 31 | 62.6) 0.09 
Canyon Ferry .......-..- 27 | 55.6) 0.35 = 5. 34 Rioville 113 46 | 84.0) 0.00 
Columbia Falls........... 80 26, 0.2) 1.48 3. 30 Silve 96 32 | 66.9 | 0.00 
Crow Agency ..........-- 92 28 | 56.2) 0.45 85 | 32) 59.2) 4.27 99 | 30 | 66.8 
Culbertson 86 15 | 52.9 T. 100 2460.2) 4.24 98 23 | 59.8) 0.84 
Deerlodge ...........- 20 | 50.0 |....... 4.70 0. 27 
81 21 | 51.1 0.24 T 95 28 | 58.7) 1.89 100 19 | 61.4 
85 26 | 56.0 |....... 93 56.1 | 3.41 98 27 | 64.1 | 0.00 
Fort Benton (@).........- 30) 54.4) 0.00 Kirkwood *! ............. 95 29 56.9 4.64 91 39 | 58.3) 0.00 
Fort Benton (6)..........) 0.13 90 30 | 60.2 | 2.89 89 20 | 56.9) 0.22 
Fort Logan .............. 80; 21/486) T. 92| 27/|58.6| 2.64 
Glasgow... 92 55.4) 0.15 Loup ....... 93 | 25 58.8) 4.80 84 32 | 58.5) 5.37 
Glendive 90 2655.4) O15 $5 2. 98 88 29 | 57.2 | 3.37 
Greatfalls .......... 8&3 28 56.7 | 0.74 T. 3. 64 34 | 57.9 | 3.35 
85 23 50.8) 0.40 90 32 61.4) 3.40 90 32 | 60.0 | 4.95 
Livingston ag 31 (57.6 |) 0.80 McCool Junction... RS 32 | 57.4) 6.70 
Manhattan ...........-... 854) 254 52.84) 1.14 1.0 Madison .......... ove 87 30 | 58.6) 2.74 91 34 | 63.0) 6.09 
Marysville ............... 80 26 50.6) 0.43 3.0 | Marquette .. 4.35 89 32 | 58.8 | 5.25 
85 28 «56.1 |) 0.46 92 28 | 59.6) 5.16 Durham ........ 91 35 | 59.2 | 5.74 
Ovando . 16 | 48.0) 0.81 1, 86 Franklin Falls ........... 86 36 | 59.8 | 5.30 
85 19) 4.1) 0.45 Nebraska City b*!........ | 88 34 63.0) 4.45 89 29 57.7 | 5.42 
Plains 28) 4.7) 0.57 Nemaha......... 40 63.6) 4.06 89 35 | 58.7 | 4.70 
Poplar .... 91 22 «55.4 0.39 98 27 | 58.2) 3.04 88 31 | 59.8) 4.18 
Rid, lawn . 8S 18) 56.3) 0.06 90 25 | 59.6 | 3.93 82 31 | 57.4) 3.11 
St. Pauls . 85 29 54.2 0.78 | 98 26 | 59.6) 4,22 95 35 | 62.5 | 4.17 
St. Peter ... 80 24 0.80 90 26 | 57.4) 3.74 88 32 | 59.2 | 3.62 
ringbrook 90 25 56.1 0.23 3. 40 Peterboro 88 31 | 59.2| 4.52 
‘ostom ..... 85 27 | 0.29 95 26 | 58.6 | 6.57 Plymouth 90 33 | 60.2 | 5.72 
Townsend 85 24 | 51.2| 0.18 90 26 | 56.9 4.09 Sanbornton .............. 87 34 58.2| 5.1% 
83 28 | 52.9) 1.51 2. 67 81 30 | 58.3) 5.22 
Twin Bridges ............ 48.8f) 0.10 4. 93 New Jersey. 
80 22 49.0) 0.50 40 | 59.7) 6.03 Asbury Park ............. 86 46 | 65.6 | 3.69 
1. 38 96 27 | 57.0) 3.04 87 38 | 63.7 | 8.83 
93 56.9 | 6.92 93 27 | 59.5) 5.35 Bergen Point............. 87 43 | 64.6) 4.58 
90 28 | 59.8 | 3.58 5.74 92 42 66.3) 4.95 
2.55 92 29 | 61.5 | 5.75 88 35 | 62.2 6.89 
97 30 | 62.2 | 3.75 Republican *?!............ 94 38) 63.8) 5.41 92 43 67.8) 5.61 
ra) 29 | 61.2 | 3.87 Cape May C. H........... 88 45 | 67.4) 6.09 
Arborville**............. 84 34 (56.6) 3.69 80 40 | 62.8 | 4.13 Charlotteburg ............ 30 | 60.8 | 7.86 
90 28 61.4) 3.40 96 28 61.5 | 5.94 86 39 | 60.8 | 7.04 
87 32 | 62.8 | 2.70 3. 06 90 41 | 66.0 | 4.05 
2. 80 4806 86 29 61.0) 4.00 College Farm............. 87 40 64.4) 5.25 
60.6 5.68 92 27 | 59.0) 1.99 Egg Harbor City ......... 88 40 | 65.3) 5.30 
2.78 28 | 59.6) 3.91 Elizabeth ................| 41 64.6) 5.14 
62.0 5.18 86 | 32) 61.6) 3.30 Englewood ............... 87 46 | 65.6 | 4.338 
63.8 | 2.57 06 0605 4.77 Flemington .............. 88 42 | 65.0) 5.92 
2. 59 32 61.0) 4.52 87 41 | 63.8) 3.70 
58.3 3.70 ablerock®! ............. 86 32 | 60.0) 2.75 4 85 37 | 62.2 | 7.04 
59.5) 3.72 Tecumseohd............... | 89 30 | 60.8 |....... 87 43 | 65.2 | 5.15 
61.9 5.30 3. 82 Imlaystown .............. 42 | 65.8 | 3.87 
5. 50 Tekamah ................, 89) 380/62.0) 3.41 Indian Mills..............| 93 | 89 | 65.8) 5.01 
58.0) 3.32 | 85 37 | 61.3 | 4.31 Lakewood ...............| 89 43 | 64.4) 3.11 
59.0) 3.93 University Parm......... | 88 29 | 62.0 | 3.94 Lambertville ............. 88 41 | 65.0) 5.53 
4.20 Wakefield................| 87| 25/594] 3.56 Layton 88/607] 8.95 
5. 01 Moorestown ..............| 87 43 | 65.4) 5.29 
3.77 Weeping Water .......... 88 26 58.6) 3.15 Newark ..................] 88 43 | 63.6 | 5.05 
3. 29 Westpoint................ 29 | 62.2) 4.16 New Brunswick ..........| 89 41 65.4) 5.75 
0. 08 3. 20 Newton 62.2) 7.99 
1,78 peck 2.20 Oceanic 64.8) 4.66 
4. 69 on 3.74 Paterson 64.7) 7.15 
2. 804 61.2} 4.29 Perth Amboy 64.9 | 488 
3.97 Plainfield . 63.8) 5.66 
3.74 55.7 | 0.24 5.44 
4. 00 59.4) 0.34 61.2 | 6.42 
4. 03 63.2) 0.19 61.0) 7.23 
60.0 | 4.33 60.0 61.6) 6.15 
58.5) 1.61 91 23 | 58.8 T. Somerville 4) 5.72 
58.8) 7.40 Candelaria ............... 95 33 | 68.2 T. South Orange 62.8 | 6.20 
59.6 | 2.90 Carson City .............. 93 2360.4 O15 62.8 | 6.24 
59.0) 416) T. Elko (near) .............. 92 16 | 55.4) 0.00 86 45 | 66.4) 5.88 
59.2); 2.15 88 57.4) 0.86 87 40 | 66.4) 6.20 
0. 30 91 29 63.8) 0.32 Woodbine ...............| 88 42 | 65.4| 7.37 
2.78 Halleck ®t,...............| 98 18 | 57.8 | 0.25) T. Woodstown .............. 
59.1 | 3.97 Hawthorne...............| 30 | 66.4) 0.00 New Mexico. 
60.6! 4.62 Humboldt ............... | 9! 301610! 6.25 Alamagordo ............. 4! 45/710! 0.53 
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TABLE II.—Cli ical record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | Temperature. Precipita- || Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion, (Fahrenheit.) tion. 
i = 7 
| 
alg a8 | 78 Rises 88/78 
= a = = = 
New Merico—Cont'd. | Be | New York—Cont'd. ° | Ins. Ins. || North Carolina—Cont’d. | ° | o | Ins. | Ins. 
Albuquerque 91 (66.4) 0.55 61.0) 2.59 | 
Bluewater 91 2 59.4) 0.20 Penn Yan 62.9 2.45 1.12 | 
1. 53 Perry City 59.5 | 2.40 20 522) 0.49 | 
Carist 101 “4 74.0) 102 Plattsbu 59.0) 1.80 18 52.3) 0.98) 
Clouderoft 70 | 31 50.4) 2.26 Port Jervis... 61.8 | 8.01 | 26 58.8) 1.34 
Deming ASS | Primrose .............+.. 62.4 7.36 || Churchs Ferry ........... 9 25 53.2 0.49 
91) 29 59.4] 454! T. | 7.29 | || Coalharbor............... 84) 28 45 
East View 85 30 63.6) 1.30 Richmondville ........... | 87 33° | Devils Lake.............. 85 29 | 54.2) 0.75 | 
90 | 44 68.0) 0.70 | Ridgeway ................ 42 62.5) 3.17 | |} Donnybrook | 0.25 | 
0.92 84 | 33 60.0) 3.36 | Edgeley 9 | 26 | 56.2) 0.95 
ccc 27 58.3) 0.26 40 61.6 3.68 78 26 «0.65. 
Fort Bayard.............. 8) 41 63.8) 216 | 6.52 9) 21) S40) 
Fort Stanton 87| 29 60.6) 0.48 | Saranac Lake............. 28/582) 1.28) 76) 19) 51.6) 0.58 | 
91 27 59.0) 0.55 34 63.9) 4.43 | 95 | 58.0) 0.24 | 
Fort Wingate ............ 87 32. «62.0 «1.62 | 91 21 | 53.7) 1.05) 
1.10 87 48 64.8 6.63 82 15 50.2 0.78 
Gralisteo M4 38 (62.2) 0.49 39° (62.7) «1.66 27 55.5 0.18 | 
Gallinas Spring .......... 36 65.6) 0.46 ox | 1.96 80} 28/531) 1.20) 
Las Vegas 98 35 61.0) 1.38 Southampton. ............ 78 47 64.4 26 | 52.8 1.62 
Las Vegas Hot Springs...| 90 33° «61.0 | 0.94 South Canisteo ........... 87 30 59.0) 3.32 | Hannaford 88 20, 50.2 1.15 | 
Lordsburg cle 0. 40 Southeast Reservoir 6. 73 | Jamestown 87 22) 53.6 1.08 | 
Mesilla Park 42 | 69.4) 1.22 South Kortright.......... 86 29 (58.0) 5.24 Langdon .. ..| 8 22 | 52.7 0.86 | 
veces St «(0.01 | South Schroon............ 82 32. («57.6 | 4.02 | Larimore........ --| 86 26 51.4) 1.20) 
Roswell .. se 37 68.4) 3.08 91 37 61.2) 4.16 87 | 33 | 53.1) 0.87 | 
0. 42 Straits Corners 30 «58.5 3.29 | MeKinney 89 20°) 51.4 T. | 
31 61.6 | 0.98 | Ticonderoga ....... ..... 85 38 61.5) 4.48 89 2255.4) 0.05 
WEED cuss ovens 20, 2.28 | Volusia. .... 80 39 «(60.6 4.89 0. 43 | 
‘ew York | 87 32. 60.0) 6.34 = 82 23 | 51.3 1.26 
40 63.0) 284 | Wappinger Falls ......... 87 37 (61.6 | 5.72 || Minnewaukon ........... 23 | 53.0 (0.40 
Adirondack Lodge 31 4.0) 338 «62.1 2.40. 85 2452.6 1.65 
8.43 | | 88 | 31 (61.6 | 3.98 95 21 | 54.1 0.78 | 
38° 63.4) 2.68 | ches s2 40 60.4) 2.73 87 35 | 57.0) 0.26, 
3 62.2) 4.46 | 28 58.8) 4.88 80 2551.6 1.53 | 
Appleton 62.0) 3.54 | West Berne............... 91 60.0 | 5.38 80) 16 51.6) 0.08) 
29 58.8) 452 79 87 | 50.8 |....... 8) 25, 0.65) 
Athens 4 61.9) 5.90 82| 40 62.4) 433 85 | 540/....... 
Atlanta 30 59.6) 2.83 Westfield ¢ Sit, 60.2¢) 3.14 University 82 25 | 52.2 | 2.08 | 
AUDUFD 38 63.1 1,61 87 58.3 (7.68 87 23 | 55.2 0.31 | 
32. «61.0 1.72 85 37 61.8) 2.46 || Willow City. ............. 88 19 | 50.6 0.44 | 
Baldwinsville 36 62.6 | 2.35 North Carolina. Ohio. 
Bedford . . 0 68.0) 8.35 36 64.4 476 8&3 36 62.6 3.67 
Blue Mountain Lake..... 2. 45 37 65.6 | 6.96 78 24 61.0 3.35 
coves 83 27 | 58.4) 2.98 Bryson City .... 4.77 Bangorville .............- 87 30, 62.1 5.06 
Rouckville 85 35 | 60.3 | 2.99 | Chapelhill...... 4 451 | Bellefontaine............. 82 62.6 6.26 
Brockport ........... 82 35 62.2) 2.98 | . 5. 67 Benton Ridge ............ 63!) 
Caldwell 86) 37 60.6) 4.39 48 70.8) 4.30 pines | 
Canaan Four Corners ....) 85 (59.6) 6.14 Fayetteville.............. 45 71.9) 5.24 || Bladensburg... ........... 88 29 | 62.3 | 2. 58 
Canajoharie 87 60.6) 4.27) rer 33 64.1) 7.40 | 2.84 | 
Care’ ay 41 63.0) 6.79. 47 «(70.8 | 3. 57 | Bloomingburg........... | 4.80 | 
Carvers Falls............. 87| 36 60.1) 3.06 | 4. 52 || Bowling Green ........... 84| 62.2| 9.25) 
Cedarhill.... 80 36 «G1.2 48 | | Greensboro .............. 89 46 68.6) 3.32 85 32 62.6) 5.42 | 
Cooperstown 83 | 32 586) 4.39 Henderson ............... 46 692) 6.05 87| 31 | 64.0) 4.13} 
ct 3 62.0) 251 Hendersonville .......... 87 37 65.0) 5.97 | Camp Dennison .......... 92 33) 66.0 3.88) 
Cutchogue 86 47 (65.8) 5.49 9 | 43 69.4) 5.93 || Canal Dover.............. 85 33°, 61.9 3.60 | 
she 3.10 Hot Springs .............. 87 | Cardington............... 85 2962.2 428 
Elmira 98 62.6) 3.58 93 37 66.0) 4.17 . 418 
Fayettevilic ...........-. 622) 202 | Lexington ...............| 88| 46  69.0| 242 | | 94) 67.0) 3.20 
Franklinville ............ 81 66.4) 3.40 77 27. (56.2) 7.09 35 65.4 3.60 
Gabriels. 29 1.91 91 43 67.8 | 3.98 91 34 66.6 4.54 
000000000000 3. 90 | 91 44 69.3) 3.08) 82 41 63.2 5.81 
Glens Falls.... 88 38 62.4) 3.85 Lumberton............... 89 52 71.6 | 3.32 | Cleveland b...............| 8 41° 63.1 
Gloversville ....... | 88] 32/505) 428 93 | 39 | 67.8] 4.59 | 86 | 82/648 4.49 
Greenwich 36 61.2) 3.00 | Marshall 39° 59.64) 3.35 Coaltom 92) 30 | 66.0 4.02 
Griffin Corners ........... 83 «457.0| 823 90 41 | 67.7 | 2.32 83 33 61.2 3.27 
Harkness 80 36 62.2) 1.77 95 39° «(70.6 4.83 ee sus 3. 23 
Haskinville ............-. ge chooses 4.38 95 36 67.8) 4.25) | 2. 58 
7 | 42 227 | Morganton ............... 92| 37 681) 331 46 
Honeymead Brook ....... 85 36 61.0) 6.62 87 38. (65.6 5.35 90 34 65.4 4.95 , 
79| 32) 59.0) 6.20 490 | 8 | 33/607 810 
Indian Lake.............. 81 27 «56.9 3.28 8y 51 718) 4.88 89 29 63.0 4.88 
cc 36 «61.1 |) 270 87 36 («61.9 465 85 39° 64.9 «3.66 
Keene Valley ............ 80 30 58.6) 279 and 40 70.0) 6.03 6. 98 
2. 42 Red Springs.............. 96 45 74.6) 5.81 85 35 | 62.8 5.42 
57.8 | 824 91 43 69.5 | 2.32 | Findlay ........... 89 32 64.2 38.46 
Littlefalls, City Res. @.4 3.77 Rockingham ............. 9 4 70.8) 5.14 | 3.88 
Lock po 62.2) 2.76 Roxboro 93 42 68.4) 5.29 Frankfort 33 64.0 4.24 
Lowville 60.0) 2.39 | Salem 90 40 67.8 | 3.26 Fremont ............ ee 35 | 63.3 7.20 | 
Lyndonville 2. 26 | Salisbury 45 70.2) 2.44 Galigher ...... wae 4. 06 
38 64.4) 2.57 Saxon ..... 92 37 67.0 | 3.33 Garrettsville os 31 | 61.2 3.89 
Meredith 83 31 6.5 98 4171.4) 3.30 3263.7 2.97 
Middletown .............. 88 41 61.3) 5.58 90 69.9) 4.47) 33 | 64.2) 3.27 
Mohonk Lake ............ 80 40 59.6) 7.69 90 47 71.4) 2.69 35 65.8 3.83 
35 1.36 Soapstone Mount ........ 93 38 «(67.4 «6.61 XS 37 | 64.7 3.67 
Newark 4.48 | Southern Pinesa.........|.....- Greenhill ................ 86 30 61.3) 3.39 
New Lisbon .............. M4 28) (57.0) 3.05 | Southern Pinesd......... 91 45 71.8) 5.72) Greenville ..............- 88 34° «63.4 (3.78 
North Hammond......... 80 42 63.2) 1.46 60 75.9) 2.95 | Hanging Rock............ 92 87 | 67.5) 4.99 
Number Four ............ 76 32 | 57.6 | 2.72 89 43° 69.6) 5.61. 86 31, 62.6 5.99 
Ogdensburg 79 40 | 62.4) 0.88 894 68.5) 555 M4 88 | 62.1) 4.25 
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Temperature. |p, 
| Temperature, Precipita- pe Preciy ‘pita Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit.) | (Fahrenheit. ) aon. 
z | | | |S 2 | 
Stations. | Stations, | Stations. 
|e eid je a/R je 
| 
Ohio—Cont’ d. | Ins. | Ins. Oregon. ° Ins. | Ins Pennsylvania—Cont a. Ins. | Ins 
Jacksonboro............. 91) 38 | 65.2) 4.89 1,29 Girardvillle. ... 8.44 
&8 33 | 63.9 | 2.71 96 36 | 63.9 | 0.39 91 39 «64.1 | 6.06 
86 39 63.4) 4.38 Ashland 99 30 | 62.6) 0.56 85 34 | 58.0) 11,04 
McConnellsville.......... 89 34 64.7 | 4.06 87 40 61.4) 1,49 88 31 | 62.2 | 3.46 
87, 33 | 638.6) 4.13 | 86 | 4.44 2. 64 
85 40 | 101 17 | 57.8 | 0.32 Irwin. 34 | 63.4) 3.59 
89 31 64.0 4.37 91 37 | 60.2 | 0.95 Johnstown .....-......... 89 36 | 64.2 | 2.31 
86 33°, 65.6 5.10 | Blalock ..... 98 41 66.4) 0.26 Kennett Square .......... 87 42 64.0 6,89 
Milfordion ............... 89 4.76 Brownsvilie#i. 86) 40/611 | 0.97 4.08 
89 30 | 63.8 | 2.46 3. 05 Lawrenceville 60.8 | 4.30 
85 31 61.4) 3.80 Cascade Locks............ 9 40 61.6) 3.09 63.8 | 4.43 
Mont 33 | 60.3 | 5.57 | 90 37 | 56.0) 0.47 60.7 | 4.67 
New Alexandria 85 35 | 63.7) 2.51 | Corvallis 91; 32/ 60.1) 1.16 Lockhavena .. 64.4 4,52 
New Berlin............... 85 33 61.6 3.46 | 92) 26 58.8) 0.26 | Lockhaven 7. 28 
New Bremen ............. 86 32 | 63.2) 3.46 | Detroit | 32) 58.8) 2.25 NO, 6 1. 85 
New Lexington 3.48 | Doraville 86 35 | 58.4 | 2.76 L 65.4 2.03 
New Richmond .......... 92 36) 67.3) 3.60 0. 47 Mint 4. 60 
New Waterford &3 61.5) 2.09 on 91 37 | 60.2 | 0.91 Oi ‘it 3. 06 
North Royalton 83 36 | 62.8| 4.64 33'| 57.8 | 1.37 1, 82 
86 34 | 63.1 | 6.97 93) 40 60.0) 1.08 Philadelphia ............. 88 | 48 | 67.0 | 5.06 
88 | 33 | 63.0) 3.97 92} 34/582) 4.65 Pocono Lake ............. 80 | 30 | 57.7 | 11.95 
Ohio State University ..... 89 32) 63.1) 4.10 | Government Camp. ..... 80 30 | 52.9) 4,28 Point Pleasant 7.17 
Orangeville .............. 87 30 | 61.6 | 2.17 103 27 | 62.6 0.20 6. 34 
88-33. | 61.6) 5.31 o4 31 | 63.2 | 0.59 Quakertown.............. 90 36 | 64.0) 7.90 
Pataskala ................ 3.83 Hood River (near) 93 | 33 60.5) 1.04 6. 87 
9 67.0) 3.14 | Huntington .............. 100 30 | 64.4 0.20 86 40 | 61.8) 3.57 
9 35 64.3) 3.95 86) 041 Saegerstown.............. 85 30/61.2) 3.61 
2.12 City 79] 47 | 61.9] 0.55 88} 31 | 58.8] 2.23 
Portsmouth b............. 91 37 | 68.2 | 2.69 102 28 | 61.5 Saltaburg 2. 02 
4.54 | Lafayette 4) 40 63.3 0.93 | Selinsgrove 88 | 38 | 63.6! 5.16 
88 31 | 64.0) 4.65 93 14 | 53.0) 0,21 Smethport................ 82 32 | 59.0 | 2.23 
8S 33 | 64.6) 4.16 89 29 | 56.6 | 0.51 6. 68 
85 | 31 61.5 | 7.74 || MeKenzie Bridge 29 59.8) 1.47 | Somerset 88 | 30/ 60.4| 1.69 
86 35 | 62.8 | 8.77 | MeMinnville . 1.54 South Bethlehem.... .... 84 40 | 62.6 | 6,32 
85 32/ 61.7 | 4.87 Merlin....... 0.10 South Eaton....... | 37/613] 8.15 
87 30 63.4 | 5.62 Monmouth pei. .8 |) 0.95 7. 83 
93 67.5) 3.13 0.94 || State College............. 85 | 35) 61.1 2.59 
8. 02 1,71 88 35 | 61.0) 4.58 
86-36: | G38 | || Pendleton................ 0. 80 Uniontown .............. 82| 43 | 66.2) 3.01 
87 32 | 63.6 | 4.89 0. 06 86 33 61.2) 4,29 
82 31 | 61.2 | 4.73 seas 0. 30 sn 82 34 | 60.8 | 3.32 
87 333: | 63.0) 6.42 0. 24 Westchester .............. 45 | 65.6 | 7.00 
3.48 | Riverside ................ 0. 31 Wilkesbarre.............. 90 37 | 62.9 | 6,82 
87 33 | 62.8 | 4.18 was 90 | 32) 59.6) 0.42 Williamsport............. 88 | 38 | 62.7) 5.65 
90 30 | 62.6 | 2.33 9 40) 61.8) 1.30 93 37 | 64.6) 4.12 
88 32 | 62.0 | 7.93 94 | 38/582) 1.46 Rhode Island 
92-33 | 66.0 | 5.18 || Siskiyou ®! ............... 96 40 | 65.6 0.63 76 | 44 | 63.8 | 2.23 
Waynesville.............. | ¢ 36 64.3) 4.90 Sparta 93 30 | 58.2) 0.35 Kingston... 83 40 | 61.9 | 4.05 
| 87) 35 68.5) 5.18 1.96 Pawtucket | 89} 45 | 643) 3.87 
6.63 | 63.2 | 0.36 Providencea ............. 88 | 46 | 64.2) 6.55 
Willoughby 3.97 60.4 1.54 Providencec ............. 87 45 | 63.0 | 6.39 
3. 49 | 65.0 0.67 South Carolina 
2. 59 | 58.5 | 0.25 xe 3. 64 
| 58.4) 0.25 91 55 | 74.4] 1.75 
93 36 | 68.2) 5.65 | 60.2) 0.01 92 48 | 71.5) 4.95 
95 4272.2) 4.99 _ Batesburg................ 93 49 70.4) 2.47 
98 32 | 66.6 |....... Ww 31 | 57.4) 1,24 98 60 | 76.2 | 7.97 
Blackburn ............... 90 34 | 63.6) 9.09 101 28 61.4) 0.16 Bennettsville............. 93 45 | 72.6) 1.98 
95 37 | 68.6 | 4.96 Pennsylvania 93 52 | 73.5 | 4.47 
91 38 | 67.0) 5.70 86 | 33 | 63.7 | 3.95 91 50 | 73.2 | 1.10 
9 35| 684/| 417 89 | 33/615) 401 2.25 
Cloud Chief) % 41 69.0) 5.26 | Beaver 1.98 48 
92, 39) 67.6) 4.13 scenes 90 34° 63.9 4.67 
Fort Beno......... ...... 99 64.9| 4.97 | Brookville 286 Clemson College.......... 92| 43 | 69.4| 5.42 
98 42, «69.5 | 10.80 | 5.91 92| 54/ 73.4/ 6.03 
9 45 68.0) 6.16 || California... 2. 23 Darlington ....... 73.0) 1.32 
Hennessey .............. 92 43° 68.4e 5.45 2. 02 Duewest...... 89 51 | 71.5 | 5.42 
93 40 68.6 0.97 | Coatesville .. 8. 31 1. 76 
98 35 66.6 0.14 va 2. 39 91 49 | 72.1 | 1.16 
Kingfisher .............. 98 39 | 6.81 | Davis Island Dam........|...... 2. 55 93 71.2) 3.38 
ae 99 4871.0) 5.65 | Derry Station ............ 85 33 | 63.8) 2.79 Gillisonville ............. 89 55 | 74.4) 5.10 
90 44 65.6 6.75 Doylestown 6. 33 87 44 | 66.5 | 4.42 
aes | 98 37 | 68.2 | 5.20 Driftwood...........-.... 3. 25 | 95 46 | 72.0) 4.98 
| 90 66.0] 6.42 8 28 58.2) 5.29 Heath Springs. ...... 92] 43] 72.6) 1.78 | 
42 68.0) 5.14 86 30° 58.8) 8.41 87 56 | 71.6 | 2.17 
Sac and Fox Agency...... 92 38 | 70.0) 4.39 | East Bloomsburg.........|......|...... 6. 33 2. 46 
Shawnee ................. | 66.2) 4.86 | East Mauch Chunk....... 89-34 62.7) 7.90 92) 45 70.0) 5.62 
| 95 87 66.2 4.64 85 38 | 63.3 8.31 Little Mountain.......... 92 50 | 73.0 2.94 
88 | 277 Ellwood Junetion . | 1,50) Longshore ............... 49/714) 4.71 
Temple 6.70 | Emporium .. 80 60.5 | 2.98 49|72.8| 2.75 
42 66.4) 7.06 93 37 65.0 Pinopolis 85 60 | 73.4) 4.47 
| 9% 40) 68.2) 7.35 Everett . 82° 61.7¢ 2.59 St. Geo 89 86 72.4) 4.60 
Weatherford .......... 96 42 | 69.5 6,82 86 35 | 61.8 3.76 St. Matthews............. 88! 72.0 2. 55 
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Temperature. Precipita- | Tem ta 
perature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. ( Fahrenheit. ) dea, 
| 
| z | 4 | | z |: 
| Se | Stations. | oe Stations. B 
South Carolina—Cont'd, Ins. | Ins Tennessee—Cont’d | Texas—Cont’ e 
| 45/714) 294 Hohenwald .............. 9 31 | 66.0) 6.98 as 272 
%| 44 726) 246 86 65.6 4.68 Lampasas 208 | 
695 Johnsonville ............. 94 | 83 69.0) 3.80 ik 2. 08 
Society Hill.............. 89 | 71.7) 200 Jonesboro 51/655) 5.40 Laureles Ranch 
rtanburg 91 44 69.5) 5.30 90 | 37 | 67.9| 3.20 103 | 57 | 77.2 2 10 
Statesburg .......... | 54/722) 3.10 5. 05 | Longview 
Summerville ............. 87 5572.2) 5.56 662°) 5.90 | 97 47 73.4 5.05 
91 62 71.5| 2.03 1.28 100 53 | 77.0 8. 28 | 
Temperance. ............. 96 73.3) 3.24 Lewisburg ............... ‘90 34) 69.2) 401 | 
89| 43 66.8) 7.40 258 | 43 | 941 | | 
Winnsboro 51/722) 251 | MeMinaville 9 | 68.6) 7.17 | 
Winthrop College ........ 46/706) 431 | Maryville 41/691) 4.57 sath 
Yemansee 56 740) 6.29 93 | 37/680) 3.68 | 100| 4 & | 
Yorkville 49/721) 523 87| 41| 681) 6.75 | 
Dakota, v0 32 66.8 96} | 80.6 26 | 
Academy... 95 |. 28 | 60.6) 0.70 9 37 69.6) 4.30 | Rockisland 100 | 78, | 
Alexandria .............. 9 24 | 57.8) 1.15 94 | 38| 70.0| 6.30 34 
Armour........... 98| 24/563) 192 Rogersvilie............... 449 | 58 | 81.2 | 11:58 | 
Bowdle.. | 21 | 56.0 | 0.85 Savannah 38/707) 7.14 | San | | 
Camtom | 23 | 206 | Silverlake 79| 60.4 | 4.67 | 
25 | 57.3) 0.51 Tellico Plains............ a8 | $8 | 686) 5.73 R 31 9.00 | 
Deamet. | 0.45 Tracy City 85| 36/650) 5.39 97| 45/726) 
Faulkton 28 65.8 0. 45 Waynesboro.............. 37 69.8) 5.80 "47 | TRE | 
Wildersville ............. | 67.9| 2.69 | 9.08 
ort e 82 | 59.1) 0.75 
Gettysburg sal $2 | | 2.00 | Wichita Falls 6.95 
0140 | Austin 75.0) 0.00 Aneth 98| 67.0] 035 | 
Hotch City % 25) 50.4) 0.42 Ballinger................. 9 51/738) 1.25 Blackrock.........-...... 26/583 
22 | 0. 64 | 101 55 | | 10,48 | Bluecreek #1... 80 55 
98 2155.8) 0.26 97 51 79.0) 824 | Castledale ............... 95 50.4 
Ipewich 0.64 || 101-58) 7.68 | 90 | 40 | 1,00 
30 | 0.34 Bigspring................ % 48/732) 246 100| T. | | 
0. 40 | 98 62/758) 450 9 | 19|548| 0.30 
93 | 23) SRG | 1.88 56) 782) 874 | Farmington ............. 61.9 
| O11 | 77.2) 7.04 | Fillmore 102 | 31 | 1.51 | 
| 9.8) T. | 101 | 76.0) | Government Creek .... 92) 25 62.6) 0.50) 
25 | 0.60 Camp Eagic Pass......... 80.6) 420 Green River 98 33) 1.66 | 
99 26 | 58.2) 0.40 |] 100 45 | 71.8] 407 deans 93 30 63.8 0.57 | ] 
| 17) 56.0) 1.38 | 50|726) 4.41 9 | 20/556) 0.45 | 
| 24) 55.0) O24 | College Station 48% 78.2% 3.78 oo | 18|543| 
99 | 29 60.7! 0.58 Colorado ................. 276 102 | 43/726) 0.65) 
St. Lawrence.............) 98 | 23/568) O12 95| 57 | 782 | 10.56 62 
Sisseton Agency.......... 93 | 55.4) 0.38 jot | 61/827 | 280 | 29|508| ao | 
Vermition 29) 60.4) 5.27 Danevang................ 100; 79.8) | 588 83 | 
Watertown... 0.13 98 | 47/733) 0.91 || Marysvale................ 26/587) 0.79) 
Wauday | 22) 0.30 101) 78.4) 7.28 Meadowville ............. 85 | 23 546| 0.40) I 
Wentworth... 92| 26 | 57.7) 0.70 || Earles Ranch... re: 4.95 
0. 07 Fort Brown 100 63 | 83.2 | 6.90 Moa 97 | | G 
Fort Clark................ 9 52/ 77.6) 0.20 | Monticello ...... 40 61.4) 209 G 
Anderson 68.4) 5.98 Fort Davis ............... 89 67.2) 2.70 Mount Nebo | 95| 2/620] T. | 
Arlington (688) 244 Fort MeIntosh 10369 91.50.09 | Mount Pleasant 28 | 60.6 | 0.44 
Ashwood .. 68.8) 5.88 Fort 10560 | 85.2 | 1.75 Ogden 86] 31/616] L 
Renton | 69.6 | 6.06 Parowan 26/65 | O50, L 
Blu ty 818 Fredericksburg .......... 9 47) 76.4) 0.83 234) 58. 6° 0: 20 L 
88) 67.5) 473 Gainesville............... 98 43/725) 432 86} 25 | 55. L 
Bristol 84) 36 640) 284 | Georgetown 100 75.4 3.88 | 22 | 0.25 
Brownsville. 38 | 70.6) 215) Grapevine................ 100°, 464) 73.9¢ 2.57 064 
yrdstown............... 35/680 Greenville...........-.... 102| & 32 | St. George................ | 38 M 
Carthage 48 6.2) 461) | Hale Center... 10 43) 69.8) 2.50 05 138 
Clarksville 90 | 38/692) 473 | Hallettsville 56 80.0 10.10 Snowville ................ 19/548] O15 | 
Covington.... ......... 1.75 | seta 9 | 46 7.4) Terrace .......-.......... | 
Decatur 88} 38/680) 569) Wi 71.8 | 4.69 Thistle.............. sir) 
Dyersbu g2| 37/682) 1.74) | Houston 794) 6.78 | | og Pr 
Elizabethton 88 | 35/657) 97| 48|77.7| 676| | en? Ri 
Erasmus 8) 83) 9 | 48/726) 271) | Wellington ‘| a2 | ost | 
Grace}. | 71.1 | 142 Burlington ..... | 82 a2 | 63.2 3.68 | Re 
6.08 82| 331566) 293 Se 
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n 
| Precipi nued. 
|: (Fahrenheit. ) | 
emperature. Precint 
gig (Fabrenhelt.) | tion. 
| gal | | | 
79 | 32 4.04 ° | | | | 3 2 
33 56.3) 7.92 | 81| 35 | 55.4 | Wi 
346 Stampede | Meadow Valley .......... Bins | 2.60 
35 61.0 5. | Trini | 0.93 25 | 
Alexandria | 35) 61.0) 5.85) Trinidad 0.27 | Menasha 26) 
Bi 95 | 40 67.3 | 4.36 || Vancouver .........- 86 36 2.67 | New — 26 3.63 
Bird one Gap 68.3 1.94 36 | 58.8 1,17 iN ndon 32 | 57.6 | 2.36 
34 | 64.5) 4.58 Waterville | 4} 57.0 1.92 30 57.4 2 34 
5 | 66.3 |....... 4 . 18 Oshkosh. 23 | 56.6) 
Charlottesville ... 43) «67.0 27 i| 91 36 | | Port Jashington 79 85 | 59. 2. 66 
47 | 67.2) 6. | | 66.2 | 2.50 Prairie du 30 | 56.2 4. O4 
| 445 82 59.9 | 3.00 | Prairie du Chien b........ | 85 | 82 | 60.6 3.25 
Dale Enterprise 6.30 | S| Slee! an Prentice....... 
Fredericksburg ... 2015 91 3 67.8 3.60 Stevens Point............ 81 38 | 58.0 6. 80 
Hot | 471 | Valley Junction 77| 24 | 58.5) 2 
34 | 66.6) 2.28 92) 338 | 63.6 | 3.68 | s2| 29/ 58.1 2. 60 
3.17 | 9 | 40 el 33 | 57.2 | 3.69 
Mendota 64. 64| 90 | 35 65.8) 3.34 Westfield. ... 7 | 86.2 3.51 
...........1 3.95 97 | 63.4 4.80 Whitehall... 80| 28 | 581 
Petersburg 71.4) 3.94 | Fairmont ... | 2. 85 80| 26) 57.6 
(68.2) 4.48 || Glenville sates aaa | Aleova ....... 
Riverton 0.96 || Gra 8. 91 | 29 | 59. 
Stephens City Sigel an _ Fort “| of] 19 | 1.68 
ot | Marlingtom. 98-33 | 66.1 3. 55 Fort Yellowston 87 | 25 | 56. 
Wilkers« 3 43 | 68.0) 2.03 | Martinsburg .. 88 33 | 60. 1.79 Fourbear 78 25 0.56 
x9 3.55 | Moscow ...... | 937] > 89 22 ‘ 
Wytheville 4 65.6) 3.91 Moundsville M4 33 3.24 Iron 85 25 0, 98 
Wi 90 | ‘ 65.2) 1.53 New Martinsville 87 | 39 | 65.6 1. 60 Kimball Ranch........... 84 12 | 54 1, 60 
ington. | 34 | 64.2| 2.87 || Nuttallburg.......-.....- | 98] a4] 3.48 | 85 2. 43 
Centralia 39 | 58.0 2.36 Point Pleasant ........... | $4 34 as | Moore ..... 92 +4 = 
Cheney 87 55.2 0.38 | ............... 40 67.2 8.44 89 | 0.57 T. 
$2 | 57.3 2.29 36 62.6 2. 85 93 28 | 55.6 1. 94 T. 
| 26 54.5 0. 87 | Terra Alta................ | | a O01 Saratoga 86 24 | 1, 85 y 
Conconull 6 24 | 55.6 1.14 Travellers Repose 83 81 | 60. 3 4.76 Thayne 86 21 54. 4 1, 45 
82 4 | 54.6) 0.50 86-25 | «58.8 Thermopolis 83 | 14) 50.0 asi; 1° 
| 29) 540) | 91) 31 | 64 ‘> Wheatland 95 | 25 | 58. 0.46 
Ville ol 0.45 81 37 | 62.7 237| Porto Ric. 540 | 1.08 
East Sound 89 | 1.97 Wheelings .. 91 36 | 67.0 Porto Rico. 1.06 
Ellensbure | 88 32 54.2 2.21 Williamson .............. 86 | 2.73 56 | 73.1 | 10.38 
Ellensburg (near)........ S| > 17 92| 40 | 3. 04 68 | 80.2| 6.77 
| 0.02 | Amherst . 695| 81.33) 4.63 
32 | 57.5 2 53 Antigo ..... 80 29 | 55.4 65 | 78.8 
83 | 0. 43 80 | 34/584 0.70 os 
89! 33 55.8) 4.08 |B 61 | 76.4) 8.28 
9 37 58.2 | 2.62 84; 22) 57.4 73 81.5) 5.91 
98 35 61.0) 0.23 | Beloit | | 37 | 56.0 58 | 79.4) 6.04 
3 63.2 0.59 | || Brodhead 78| 36 | 58.8 | 3. 87 57 | 75.6 | 4.98 
Sins! ea | | 60.0 | $4 60 | 78.5 | 1.20 
3/612) 79) 51.6 68 | 81.2 | 5.49 
wlasl on | Gitypoint 88 | 56.5 | Haciend 56 79.6 | 2.67 
Moxee V 90 | 89) 65.0) 0.77 2 78 fonda Goloso Bes 
Port 34 | 57.2) 2 Easton ... 80 | 58.4) 4.50 67/738. 
Port Townsend 34) 62.2 Hau Claire at | | | 245 Las Marias......... 02 | 77.4 | 7.05 
34 | | 1.47 orence 81! 58.6 3. 21 92 68 78.6 16.60 
public ountains... 35 58.7) 1.22 Fond du Lac 75 26 | 53.6 | 2.21 Ma 65 | 79.7 | 3.50 
Riteville =| onl Geond River Locks | | 30 | 3.05 .. ta 
2655.0! 2.1 | Utuado 68 .4 | 13. 57 
7 93 80.2 3.26 
66 | 79.6 
etavees 88 68 10. 27 
79.2!) 4.60 
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Tem ure. Temperature. | Precipita- 
( Fahrenheit. ) (Fahrenheit. ) tion. 
| 
| | (3 | 
| EXPLANATION OF SIGNS. 
Stati @ . . 
= : | ee Extremes of temperature from observed readings of dry 
= thermometer. 
2 vs | A numeral following the name ofa station indicates the 
a | | | 3 Sis | 3 hours of observation from which the mean temperature was 
= | = $ obtained, thus: 
| | & a | | =  1Mean of 7a. m.+2p.m.+9p.m.+9p. m. +4. 
$Mean of 8a. m. +8 p. m. + 2 
° | © | | Ins. Oklahoma. bd Ins. Ins. Mean of 7 a. m. +7 p.m. + 
‘oatzacoaloos ............ . ina. 
Leon de Aldamas ........ 88 | 54/688) 7.30) | 9 58 73.6 228 
Vers Deland 90 67.4 3.15 | The of a numeral indicates that the mean tem- 
| 41 67.0 2.55. perature has been obtained from daily readings of the maxi- 
St. John... ........ 70 | 387 57.2 | 3. 58 Sis?) | mum and minimem thermometers. 
ingston a,” “ Livingston indicates that two or more 
Junction Cotes 0.00 | station. A small roman letter following the name of a 
| 0.00 station, or in figure columns, indicates the number of days 
70 3% Gestates 0.00 missing from the record; for instance denotes 14 days 
California. note is made of breaks in the continuity of tempera- 
Gilroy (mear) ............ | 102 45 67.2 | Norwich x 83 38 62.2 3.49 | ture records when the same do not exceed two days. All 
San Miguel Island........ | 6 5.4 | Virginia known breaks, of whatever duration, in the precipitation 
idaho. 100 54735 «5.40 | record receive appropriate notice. 
| West Virginia, 68.2°, instead of 68.4°. 
Aberdeen | Travellers Repose ........ 87 35 646 1.48 | August, 1902, Arkansas, New Gascony, make mean tem- 
Waynesboro 100 67 83.8) Wi in. perature 81.8°, instead of 77.2°. 
| 4 67.1 0.83 The following changes have been made in the names of 
| | 95 36 62.6 2 00 stations: lowa, Ovid changed to Corydon. 
Youngstown... Kemmerer ............... 95 25 60.8 0.21) 
Ohio. Lolabama Ranch......... 23 56.4 
North Lewisburg......... | “4 69.3) 
TABLE VII.— Heights of rivers referred to zeros of gages, September, 1902. 
= Highest water. Lowest water. =< Highest water. Lowest water. 
Mississippi River. Miles. Feet. Feet. — Feet. Feet. Feet. | Conemaugh River. Miles. Feet. | Feet. | Feet. Feet. 
St. Paul, Mion. ......... 11,94) 7| 1} 1.6 | Johnstown, Pa............. 4 867) 
Reeds Landing, Minn...... 1,3) 07 20| 1.1) 08 Red Bank Greek. | 
La Crosse, Wis.............| 1,819 | 12 4,5 1.7 21,27! 22] 1.4 | Brookville, Pa............. 35 1-16 | —0.5 20-30 |—0.1 | 0.7 
Prairie du Chien, Wis...... 1, 759 18 7,8 0.9 Beaver River. 
Dubuque, lowa............ 169 6 1.6 1-3 | 24/ 1.5 | Elwood Junction, Pa....... 10 14 24 1) 21) 7-29 | 21 03 
Leclaire, lowa............. 1609 08 35| Great Kanawha, River. | | 
Davenport, lowa........... 1,593 15 25, 26 1,8 35 | 2.5) 1.6 | Charleston, W. Va......... 58 30 7.0 5.0 20 
Muscatine, lows........... 562 16s 4 %| 23 46| 20) Little Kanawha River. | 
Galland, Iowa ............. 1,472 8) 31) 28 14 19-24 1.9) 1.7 Glenville, 205 3.2 28 | 2.8 23-25 6.0 
Keokuk, Iowa ............. 1,463 15) 5.7) 22) 2,24) 38] 35 iver. 
Hannibal, Mo.............. 1, 402 13 6.9 | 1,2 3.2 24,25; 5.0| 3.7 | Hinton, W. Va............ 95 14 1,8 12 1.0 14 12 0.8 
Grafton, 1,306 1) 5.9 24 | &2) 62 *heat River. | 
St. Louis, Mo.............. 1,264 ed 1 7.5 24 «13.9 12.7 | Rowlesburg, W. Va....... ° 36 14 2.2 5 1.0, 26 
1,189 30) 16.9 1} 65| 24,25) 11.3/ 10.4, Ohio River. | 
New Madrid, Mo........... 1,03 164) 2} 69 27 | 11.6| 9.5 | Pittsburg, Pa.............. 96 65 29) 54 18 | 58) 
Memphis, Tenn............| S48 121) 4 3.0 28,29 7.8) | DavisIsland Dam, Pa..... 960 25 | 2.6 29, 30 1.7 | 2; 21) 09 
Helena, Ark............... 767 42 18.0 5 6.3 30 | 13.0 | 11.7 | Wheeling, W. Va.......... 875 36 2.6 30 | 1,1 2/ 1.9 15 
Arkansas City, Ark........ 635 42 19.6 7 7.0 30) «14.7 | 12.6 Parkersburg, W. Va....... 785 36 3.5 28 1.9 24-26 2.5) 1.6 
Greenville, Miss........... 595 42 2 6.1 30 12.1) 9.5 | Point Pleasant, W. Va..... 708 39 1.8 1,10 | 25,26 14) 08 
Vicksburg, Miss........... 474 16.8 5.8 30 | 13.1 11.0 Huntington, W. Va........ 660 4.1 1,2,4,5 | 3.3) 22-26 3.7) 0.8 
New Orleans, La........... 108 16 5.7 4.0 28,30 5.0) 1.7 | Catlettsburg, Ky........... 651 50 1.9 1,2 0.8 | 23,24,25| 1.4) 1.1 
Yellowstone River. | | Portsmouth, Ohio......... 612 50 8.6 1 | 25| 25,26/ 30) 1.1 
Glendive, Mont............ 17 0.8 0.0 16,17 0.4)| 0.8 | Cincinnati, Ohio........... 499 50 5.7 1 3.9 24,25, 4.4 | 1.8 
James River. Madison, Ind .............. 413-46 5.5 1) 3&5 40) 20 
Lamoure, N. Dak. .........|....... 25 0.6 —1,1 |24- 28-900. 6 1.7 | Louisville, Ky............. 367 8 3.4 1); 27! 29) 0.7 
Huron, 8. Dak. ............ 210 9) 1.3 0. 5 |26,27,29,30, 0.9) 0.8 | Evansville, Ind............ 184 35 4.0 3,4 | 1.7 24; 23 
Missouri River. | Paducah, Ky............... 47, 40 5.0 2 1.4 |17,18,23-26 26 36 
Townsend, Mont........... 2,54 10 3.6) 3.5 1-25 | @1 || Cairo, 1,073 45 189 2; 7.38) 12.9 11.6 
Fort Benton, Mont......... 2, 285 12 | 0.6 0.3 16,17 05) 03 Muskingum River. | | | | 
Zanesville, Ohio........... 70' 2, 67 30 5.3 18-24) 5.6) 14 
Bismarck, N. Dak........./ 1,309 21 23) O85) 26-30) 1.1) 1.6 Scioto River. 
Pierre, 8. Dak.............. 1,114 “4 3.5 1 1.5 27-30 | 2.2) 2.0 | Columbus, Ohio............) 110 17. 2.9 30 2.1 23); 08 
Sioux City, Iowa.......... 19) 2,3 6.1 30; 69) 19 Miami River. 744.17 
Omaha, Nebr.............. 669 1 6.5 20,21; 7.5) 2.2 | Dayton, Ohio.............. 77 «618 2.0 26 0. if 2-25 0.4) 1.9 
ansas Cit 1 | 10. 10, 
Confluence, 59 10 0.7 27,28 0.3 21-25 | O04 rs 156 20 1.2 —~0.8 2.16.17 —0.3 2.0 
15 23 0. 2 29, 30 0.0 4-6, 16-26 0. 1 0.2 25 | 1.4 28 | 2, 4 1114; 18 3. 2 | 5.0 
177 “4 0.1 1-8 —0.3 21-30 —0.1 |) O04 2-4, 16-21, 
Oil City, Pa 123 02] 2224| 04| 0.5 || Rogersville, Tenn.......... 08 
20 8610 1824 O1/ 12 French Broad River. 
la River. | vale, Tenn............ 70 
We 161 18 0.6 1-5 | —1.2 19-24 -0.9 0.6 Tennessee River. | 
Fairmont, W. Va.......... 119 25 1.0 1-4, 28-30 0.7 1926 6.8) 0.3 Knoxville, Tenn........... 635 29 1.9 27 0.3 2) 1.0| 1.6 
Greensboro, Pa............ 81 18 6.8 30 6.0 19-21 6.3 | 0.8 | Kingston, Tenn............ 556 25 2.5 29 1.0 1-11; 1.4) 15 
Lock No. 4, Pa ............ 40 3. 7.5 1,2 5.9 30) 66.6) 1.6. Chattanooga, Tenn......... 452 33 3.6 27-29 1.2 2,3! 20! 24 


For continuation of Table VII see page 471. 
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TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of September, 1902. 
Component direction from— Resultant. 
Stations. Die > Stations, 
rection) Dura- 
N. | 8. | E. | Ww. from— | tion. 
New England, Hours, | Hours. | Hours. Hours. | Hours Uj Mississippi Valley. 
Eastport, 4 823) il a 16 | Peal, 
Parlend, ly | 21 | 17 s. 45 w. 
Northfield, Vt... 13 40 10 7) 6e. 
Boston, 21 16 20 15 | n. 45 e. | 7 | Dee Moimes, Tows 
Nantucket, 16 17) 28 13 | s. 86 e. 15 || Dubuque, ............. 
New Haven, Conn .................... 31 16 13) 8 w. 
Middle Atlantic States. | 
21 25 10 13 | s. 37 w. | 5 
Binghamton, N. Y.{ 10 5 18 n. 66 e. 
23 4 21 15| n. 34 il ‘Missouri Walley. 
Cape May, N. J .... 23 17 21 12 | n. 56 e. 
25 17 15 16) n. 7 w. 8 | 
Washington, D. C.... 21 17 19 13 | n. 56 e. 7 || Roum City, Towa 
Lynehburg, Va 14 25 24 18; s. 29 e. 
WEE 23 24 18 s. 86 e. 4 
Wh 21 22 18 7] s. 8 e. 11 | Yankton, S. Dak. +. .. ............. 
South Atlantic States. Northern Slope. 
15 28 17 13] s. 17 e. 
15 17 277; s 15 | Miles City, Mont..................... 
Hatteras, N.C 24 16 26 12) n. 60 e. 
Kitty Hawk, 12 9 11 7) no. Be. 
26 16 20 n. 35 e. 12 | Rapid City, 8. Dak................... 
Wilmington, N. C 22 M4 26 14/ n. | — 
20 17 31 9) n. 82 e. 22 
Augusta 20 20 27 10 e. 17 Middle Slope. 
21 14 27 11 | n. 66 e. At. 
Jacksonville, Fla 21 17 23 13 | n. 68 e. 
Jupiter, Fla 6 27 15 21/| s. 16 w. 22 
Key West, Fla 6 20 39 s. 65 33 
22 13 30 10 | n. 66 e. 22 || Oklahoma, Okla 
Eastern Gulf States, Southern Slope. 
13 7 4) n. 40 e. 
12 8 15 5 | 68 e. 11 Southern Plateau. 
2h 19 17 10| 49 | El Paso, 
Montgomery, Ala ..................+. 16 15 31 8/| n. 88 e. 23 Santa Fe, N. Mex 
Meridian, Miss ............. 8 i4 6| n. 83 e. 8 Flagstaff, Ariz 
20 15 27 an He. 19 Phoenix, Ariz 
Western Gulf States, Independence, Cal ................... 
19 18 27 n. 86 e 15 Middle Plateau. 
OS SE are 20 12 23 17| n. 37 e 10 | Winnemucca, Nev................... 
Corpus Christi, 13 27 31 3) 8. 68 
BOM 18 22 24 9/ He 16 || Salt Lake City, Utah... 
14 2 24 s. Be 20 Grand Junction, Colo................ 
Palestine, Tex .............+.... eal 25 18 25 6) n. We 20 Northern Plateau. 
San Antonio, Tex........... 23 15 32 30 City, Oreg ....... 
Ohio Valley and Tennessee. Lewiston, Idaho f ................... 
Chattanox gu 21 17 23 13 on. 68 e. 11 | Pocatello, Idaho ..................... 
Knoxville, Tenn ... 24 12 16 22) n. 27 w. 13 
Memphis, 27 16 17 4) n be. 11 
Nashville, Tenn 19 20 19 15| s. 76 e. 4 North footie Coast Region. 
Lexington, Ky. ¢ 2 18 10 s Me. 16 || Weal Bay, 
davon te sean 16 21 16 17| Il w. 5 | North Head, Wash .................. 
Evansville, Ind.{ 8 12 6) s. 6 7 Port Crescent, Wash.* .............. 
Indianapolis, Ind 15 10 16 | s. 19 w. || 
18 26 15 19| s. 27 w. 
21 17 n. 66 w. 10 Middle Pacific Coast Region. 
10 24 16 s. Bw. 15 pee 
8 29 | 16 4); Se. 21 || Sam Framciace, Cal 
13 26 11 21 | 38 w. 16 South Pacific Coast Region. 
Cleveland, Ohio 14 30 | 23 Se. BD 
5 16 | 5 12| s. 32 w. 
13 26 13 22 | s. 35 w. 16 || San Diego, 
15 24 14 17 | 18 w. 10 San Luis Obispo, 
peer Lake Region. West Indies. 
16 17 17 s. 82 w. 7 Basseterre St. Kitts, W.I............. 
19 25 20 | s. 61 w. 12. Bridgetown, Barbados ............... 
Grand Haven, Mich. ................ 20 20 17 20) w. 3 || _ 
Houghton, Mich. .................... 6 9 7 15 | s. 69 w. 8 || 
13 26 27 s. 56 w. 23 | Turk, Turks Island f.......... 
16 24 15 18 | s. 21 w. 
Sault Ste. Marie, 10 22 24 20| s. 18 e. 13 | Kingston, Jamaica................... 
17 21 15 17) 27 w. 4 | Port of Spain, Trinidad, W.I+....... 
18 20 11 24 s. w. 13 Puerto Principe, Cuba............... 
i, 15 29 14 20; s. Bw. 15 | Roseau, Dominica, W.If............ 
Duluth, Minn 32 5 17 2440 on. 15 Ww. 28 || San Juan, Porto Rico ................ 
North Dakota, de Cuba, Cuba.............. 
Moorhead, Minn.................++++- 24 16 19 22| n. 21 w. 8 | Santo Domingo, S. Dom., W.1....... 
Bismarck, N. Dak 16 13 12 24. son. 76 w. 
26 17 6 20; n. 57 w. 
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Resultant. 
Direction | Dura- 
tion, 


Hours. 


— 


2 
we. | ° 
22 51 w. 13 
5 16 w. 
22 27 w. 
22 w. 
18 
21 38 w. 
16. 72 e. 
22 | 63 w. 
: 12 | 72 w. 
w. 
4 
13 
23 
a 
ys 
17 
13 
35 
on 
34 
37 
27 19 
re 22 |_| 
21 10 
21 9 
il 6 
12 16 
10 13 
4 
7 14 
x 12 
6 17 
14 
4 20 
14 19 
27 12 
19 
: 23 13 
26 id 
28 19 
27 22 
21 
19 9 
22 4 
13 2 
23 6 
6 14 
25 12 
19 
13 19 
33 16 
17 | 26 
18 7 
15 15 
14 17 
30 18 
31 
| | 
| 
| | 
8 | 
| 
| 
| 
0 
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TABLE IV.— Thunderstorms and auroras, September, 1902. 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in I hour during September, 1902, at all stations furnished with self-registering gages. 


23 2 
Total duration. 25 Excessive rate. <4 Depths of precipitation (in inches) during periods of time indicated, 
8 5 | 10 15 | 20 2% | 30 | 35 | 40 | 45 | 50 | 60 | 80 | 100 | 120 
From— To— Began— Ended— 2 min. min, min. min. min. min, min. min, min. min. min. min. min. min. 
| 
1 2 3 j7| | | | | | 
3 1:28 p.m 4:30 p.m.) 0.91 1:37 p.m 1:55 p. m. | T. 0.19 06.48 0.69 
Binghamton, N. ¥.......| 28-29 | 
1 2:50 p.m 6:40 p.m. 0. 
Charleston, 8. C.......... 8 8:36 a.m 9:44am. 0. 
27) 10:13 p.m. 11:35 p.m. 0, 
Chattanooga, Tenn. ..... 244) 5:52 p.m.) 1. 
Cincinnati, Ohio......... 1 DN. 8:30 a.m. | 1. 
Columbia, S. C........... 8| 2:42 p.m 6:20 pom, | 1. 
Corpus Christi, Tex..... 23) 8:50 a.m 3:30 p.m, | 2. 48 
Denver, Colo............ | 20-21 7:54 p.m 6:20 p.m. 2.7 
Des Moines, lowa....... | 29-30 1.9 
Detroit, Mich............ 25 26 
Dodge, Kans............! 0. 
Dubuque, Iowa.......... | 1. 
Duluth, Minn............) 0. 
Eastport, Me............ 1. 
Elkins, W. Va........... 1.3 
0. 
Escanaba, Mich..........; 1. 0; 
Evansville, Ind ......... 0. 
Fort Smith, Ark.... 47 06 
Fort Worth, Tex........ 11:05 a.m.) 1. 
Galveston, Tex.......... 17-18 11:20 p.m 1:30 a.m.) 0. 
27 12:05 a. m. 7:40 am.) 1. 
30) 5:50 alm 9:00 a.m. | 
Hatteras, N.C.......... 13) 5:16 p.m 7:20 p.m, | 0. 
Indianapolis, Ind....... 2:55pm.) 3:45 pm.) 1. 
Jacksonville, Fla... ..... 6) 3:12pm.) 8:29pm.) 1.02 
| 18) 2:55 pom.) 4:30 p.m 1. 
| 8:50am.) 4:45 pom, | 2 
| 25) 3:30 p.m 7:10 pom.) 1.09 
Jupiter, Fla... 10 | 11:58 a.m.| 12:30 p.m | 0. 62 
| 16-17 | 7:37 p.m.} 1:30 a,m./ 1. 62 
21) 12:55 p.m 1:30 p.m. | 0.90 
Kalispell, Mont ....... 0.18 
Kansas City, Mo.. 22| 5:30a.m 1:20 p.m. | 2.2 
| 29 1:20 p.m 9:00 p.m. | 0.97 
Key West, Fla...........| 20) 1:30 p.m 2:40 p.m. | 0.77 
Knoxville, Tenn ........ 8 | 5:05 p.m.) 7:30 p.m.| 0.81 
| 30 | 12:01 p.m.| 2:40 p.m. | 0. 98 
Little Rock, Ark........ 1 | 1:55 p.m.) 4:20 p.m 0.97 | 2:05 p.m. 2:30 p.m. 
Do 10:25 p.m. | 11:15 a.m 10:35 pom. 12:20 a.m 
Louisville, Ky.. ‘| 30 9:22a.m.| 12:50p.m.| 1.14) 9:27 a.m 9:50 a.m 
29 4:30 p.m 6:10 p.m.) 0. 61 4:50 p.m. 5:20 pom 
Me 30) 5:10 p.m.) 6:15 p.m.) 0.65) 5:13 p.m.) 5:24 p.m 
Meridian, Miss. ..... 2) 145 p.m.) 2:50 p.m pm, 240 p.m 
D. 1:00 p. m 12:40 p.m 
| 3:54p.m.| 4:32 p.m pm. 4:30 p.m. 
27 | 10:15a,m.| 12:05 p.m 2a.m. 10:45 a.m 
Montgomery, Ala....... | 2) 4:28p.m.) 7:20 p.m m. 5:17 p.m 
7) 7:50p.m.) 8:18 pom m. 8:05 p.m 
24 1:12 p.m.) 3:30 p.m m 1:28 p.m 
New Haven, Conn........ 9 | 12:03 pom.) 11:45 p.m m. 5:03 p.m 
New Orleans, La. 1:20p.m.) 2:30 p.m 20 p.m, 1:40 p.m 
220 «12:16 p.m.) 2:15 p.m. 2:3 m 1:40 p.m 
| 8:20 a.m.) 11:50 a.m, 210:05 a.m. 10:35 a.m 
2. 742 p.m.) 9:25 p.m m. 8:37 p.m 
Oklahoma, Okla....... 21 7:40 a.m 8:45 a.m m 8:35 a.m 
Palestine, Tex...... 17 4:06 pom. 5:45 p.m. m 5:10 p.m 
(22-23 11:07 p.m. D. N. 11:45 p.m. 
| 29) 9:20 p.m.| 11:45 p.m. | m. 10:05 p.m 
Pensacola, Fla........... 12:30am.) 1:26 a.m.| 0.67) 1240 a.m. 12:55 a.m 
| 10:355p.m.| D. N. 0.99 11:09 p.m.) 11:35 pom 
| 2600 1:59 p.m.) 0.86 1:31 pom 1:55 p.m 
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Stations. 


Tennessee River.—Cont’d. 
Bridgeport, Ala......... 
Florence, Ala.............- 
Riverton, Ala.............. 
Johnsonville, Tenn........ 

Cumberland River. 


Clarksville, Tenn.......... 
Arkansas River. 
Wichita, Kans............. 
Webbers Falls, Ind. T...... 
Fort Smith, Ark........... 
Dardanelle, Ark........... 
Little Rock, Ark........... 
White River. 


Red River. 
Arthur City, Tex. ......... 
Shreveport, La............. 
Alexandria, La... ........ 
Ouachita River. 
Camden, Ark.............. 


Susquehanna River. 
Binghamton, N. Y......... 
Towanda, Pa............... 
Wilkesbarre, Pa.......... 
Harrisburg, Pa............ 


West Branch Susquehanna, | 


Lock Haven, Pa............ 
Williamsport, Pa.......... 
Juniata River. 
Huntingdon, Pa........... 
Potomac River. 
Cumberland, Md........... 


Harpers Ferry, W. Va..... 


James River. 
Lynchburg, Va............ 
chmond, Va.*........... 


Roa 
Fear River. 
Fayetteville, N. C..... 
Edisto River. 


f | 


Distance t 
mouth o 
river, 


Danger line 
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Lowest water. 


Height, Date. 
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| > 
Stations, 
= 
$ |e 
a |e 
| Feet. Feet. | Pedee River. 

6-16, 22-25, 0.3 1.8 Black River 
10,14,15,24, 0.8 3.1 | Kingstree, S.C ............ 

15-1 09) 1.6 Lynch Creek 
Effingham, 8. C............ 
19; 1.0) 0.6 | Santee River. 
| 22,23 | 0.7 2.1 | St. Stephens, S. C.......... 
17,18, 22, 23) 2.8 3.4 | aree River. 
15,16 2.1 5.1 | Columbia, S. C............. 
| Wateree River. 
20; 61) &8 Waccamaw River. 
22-24 5.6 8.4 | Savannah River. 
26| 68 7.4 | Calhoun Falls, 8. C........ 
28-30| 1.2 | Broad River. 
| Carlton, Ga................ 
18-23 |-0.8 1.8 | Flint River. 
Chattahoochee River. 
Ocmulgee River. 
15,16 65 11.1 4 
‘eo | @ Macon, Ga....... 
«447 
5,6,11| 6.4 122 Dublin, 
11,12/ 7.5 | pome Ge 
Gadsden, Ga... 
30/142) 69) Alabama River. 
21-26] a3 || Montgomery, 
325 15 44 Columbus, Miss............ 
: 
yd River. 
ont uscaloosa, Ala............ 
20-24) 07) 26 Brazos River. 
14-25; 3.0) 0.3 || Waco, Tex................. 
18-25 | @2) 09 Red River of the North. 
17-21 —1.0 1.2 | Moorhead, Minn........... 
Columbia River. 
16-30 | 0.0 06.3 | Umatilla, Oreg............. 
10,14,15 0.2 1.8 | The Dalles, Oreg........... 
Willamette River. 
1,20,21 | 8&7) 1.8 || Albany, Oreg.............. 
| Portland, Oreg............ 
4,5; 22) Sacramento River. 
| Red Bluff, Cal.............. 
10-12 | 2.6 0.9 | Sacramento, Cal............ 


river. 
on gage. 


Mean stage. 


Danger line | 


Height, Date. Height Date. 
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|_| 
TABLE VII.— Heights of rivers referred to zeros of gages—Continued. 
Highest water. Highest water. Lowest water. | 
a 
Miles. | F | Miles. | Feet. | | Feet. | Feel | 
402 28, 29 149 12.1 nu] 2% 3. | 
255 | 16 30 | 
225| 25 30 52 1) --03 29,30 0,2 
9 | 24) 30 | 
35 4.3 1) 25 21-24,28-30 3.1 | 
‘ Burnside, Ky. ............. 516 | | 
Carthage, Tenn............ 305 97 7.3) 1617) 1.0) 6 3&8) 
Nashville, Tenn........... 189 } | | 
126 | 37 5.8 11 | 11 
| 45 21.2 25,28 68 | 
403 | 40 | 24) 329,300 
176 | 34715 10 | 2.3 8 33 
268 (32 | 14.0 67) 4°87) = 
Newport, Ark.............. | 
Yazoo River. 30; 11, &2 21 68 61 
Yazoo City, Miss,.......... 
80 44 18 | 68 29) 3.0 
sl 20) 5&3 | 21.9 26) 
125 32) 2 3.9) 36 
79 30 —1.3 | 1 0.6) 5.5 
271 2% 18-20 
Atchafalaya River. | | = | 
Melville, La............... 100 3116.0 14 
265 4 
wi 212 4 19,20 | 
183 10.3 30 
303 8 16-20 
17 28 155 | 21 
| 369 | 10. 1,2 
B82 29 301 | 3 
76 16 6,9 
1722, 180.0 4; -1.2 418 1-7 | 30 
| | 
20, 18) 157 —O1 270 1 30 
11 | 12 0.8 22 —1.0 166 30 
129; 30 99 511 118 23-30 1-20 
12 3 25 
12) 38) 23 
265 18-27 
1 23 64 21-23,29,30 | 
| 
| 
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TABLE 3.— Rainfall at stations in Costa Rica, September, 1902. 


Communicated by H. Prrrrer, Director, Physico-Geographic Institute. se | 
| Observed, 1902. Averages. 
TABLE 1.—Hourly observations at the Observatory, San Jose de Costa Rica, 2 | ce _ 
during September, 1902. | = 
Stations, | | 
ative | | g =e = 2 
Pressure. Temperature. yumidity. Rainfall. = | 
< Zz Z < Zz 
4 4 3 3 | Meters. Mm. | Mm. 
Hours. = 3 = = a Sipurio (Talamanca) 60 292 18 2 18 
3 +4 Bl | Port 3 «188 8) 17) 471 
| & = = Swamp Mouth 4 123 9 
660+ 660+ Cariblanco (Sarapiqui) . 835 470 29 4 387 23 
Mm. | Mm. | °C °C 161 430 26 4 292 21 
lam 3. 57 3.72 17, 76 17. 46 92 2 289 12 
3. 00 17, 21 17. 01 91 O04 620 291 19 7 235 16 
4a.m 2. 98 288 17.06 16,86 1,040 . 6 51 12 
3. 46 3. 59 17.14 16, 72 8&8 92; al 1, 020 187 28 
3.73 3.95 18,91 19, 25 79 Gib 1, 337 220 2 1| 213 17 
cc 4.18 4.15 2.68 20.80 75 77; O11 300 211 Is 12 319 20 
GD 4.28 4.22 23.70 24.36 64 San Francisco Guadalupe ...:........... 1, 187 255 18 6 233 23 
3. 88 3.90 | 24.74) 25,02 63 258 22 13 821 2 
3.27 3.29 | 25,01 24. 96 66 69 2.8) 14.3 85 22 6 290 20 
BP 2.73; 2.83 24.89 | 24,22 65 73 96 #268 241 256 4 2 25 
SP MD cccscccccvesecece 2.45 2.43 | 23.86 23. 10 70 78 «16.4 29.0) 3.59 San Isidro Alajuela 476 19 1 822 26 
4p. 2. 35 2.31 21.96 | 21.72 82 8 598.3) 6.06 
5p. 2.50 2.47 20.80) 20.50 86 54.2 11.90 
6 p. 274; 2.80 20, 01 19. 85 86 9 2.0 43.2 10,25 * Not received. 
7p. 3. 08 3. 27 19, 38 19. 10 oo 92 14.6 35.2 5. 83 
3. 58 3. 65 18, 99 18. 71 92 2.6 2.1 6.09 
9b. 3.95 3.94 18, 68 18. 46 91 93 | 23.71 12.9) 6.58 TABLE 4.— Observations taken at Port Limon and Zent, September, 1902. 
10 p. 4,30 4, 28 18, 41 18, 16 92 92 | 15.4 7.01 on aan 
p. 432) 425) 182 17. 84 92 92; 3.92 
Mitin 419) 410) 17.90) 17.64) 9 9% 3.5) 09) 3.00 Pressure. Temperature. 
| | os 
663. 47 | 663.45 | 20.00) 19.81) 83) 86 Stations. =s 
Mini- Maxi- Mini- Maxi- zs 
Minimum .......... 661.50 663.32) 151 | mum. mum. “4 mum, Mean 
Maximum .......... 665.9 659.53 28.6 9.0) 100 
Inches. Inches. Inches, °C. °C $ 
RemMarKs.—At Sen Jose the barometer is 1 1,169 meters shove sea pony Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for ?. f soil 
ressure, and wet anc bulb thermometers, are obtained | means of Richard register. Rainfall. a... soil at 


ng instruments, chee ked by direct observations every three hours from 7 a. m. to 10 p, m. 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is Stations. 
1.5 meters above ground. Since January 1, 1902, observations at San Jose have been made 
on seventy-fifth meridian time, which ts 0 hours, 36 minutes, 13.3 seconds in advance of 
San Jose local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- § ———_-_-—— — — 
vation are 8a. m., 2 and 8 p. m., San Jose local time; the barometer is 3.4 meters above sea 
level. The means for temperature and relative humidity in Table 4are obtained from two- Port Li 
hourly readings given by a Richard self-registering thermometer. Ne V8 ee 
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MEXICAN OLIMATOLOGICAL DATA. 


By Sefior Manvet E. Pastrana, Director of the Central Meteorologic-Magnetic 


sam. Stations. d = = 
a.m = = 
Noon | 
Feet. | Inch. | °F. °F. | OF. Inch. 
ip.m. Chihuahua ........... > 24.24 86.0 59.0 72.1 G5 5.37 | me. 
2p.m (Obs. del. 
5p. m Leon (Guanajuato) ... 5,906 24.24 82.9 67.3 
7pm. Mexico (Obs. Cent.) .. 7,472 23.00 78.1 51.8 61.3 70 3.11) ow. ne 
8p. m Mexico (FE. N. Agric. ). 7,442 23.01 75.9 61.5 64.8 > 
10 p. m Morelia (Seminario) .. 6,401 23.90 82.4 53.6 63.1 88 4.07) s ne 
ll m Puebla Cat.) ....| 7,108 | 23.34 | 77.0 | 53.6 | 63.9 75 |6.94)eme. |........+- 
81 77 | 21.63 21.64, 22.20, 22.10 21. 90 8,812 21.93 77.0 43.7 57.4 
Zacatecas ............. 8,015 22.51 77.4 47.8 61.0 
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